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(54) Title: BENZAMIDE DERIVATIVES 




(57) Abstract: Because of having an Rho kinase inhibitory effect, compounds 
represented by the following general formula (1 ), prodrugs thereof or pharma- 
ceutically acceptable salts of the same are useful in treating diseases such as 
hypertension the pathological conditions of which are seemingly improved by 
inhibiting Rho kinase and by the secondary effects of the inhibition of Rho ki- 
nase such as the inhibition of the Na7H + exchange transport: (1) wherein X 
represents a single bond or optionally substituted lower alkylene; Z represents 
a saturated or unsaturated monocyclic hydrocarbon ring, etc.; and R 1 , R 2 , R 3 
and R 4 are either the same or different and each represents hydrogen, halogeno, 
nitro, cyano, carboxy, optionally substituted alkyl, etc. 
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5t ( 1 ) : 




bv<ittmo<Dmm3tm<k*mmm&*. r\ r\ r\ is^t/R 4 ^, 

E-tjL<tt*fcoT**ilK^ ^n^ylf, =foS, fT/g. #/VzK3r 
fi«ftUB£*rU Rh o*-f-1?0|fi*:fc<fctfRh <>*•*—- tffiMKcJ:* 
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1 

w m * 

5 mi%m 

£©E3S£LTfJ : &$;h,S&££*rt-5Rh (ROCK-Iipi 

Rh o JfiLffJDtfg (Nature, 389, 990-994, 1997, Circ. Res., 87, 

10 195-2000, 2000) , jfiL/J>&^ (FEBS Lett. , 4 6 6 , 70-74, 2000, Blood, 94, 
1665-1672, 1999) , ^^MTO (Am. J. Resp. Cell Mol. Biol. 20, 
1190-1200, 1999) , Jktgipmffimn • Mfe (Circ. Res., 84, 1186-1193, 
1999 , Atherosclerosis, 155, 321-327, 2001) , frfcigM ' ^£ (Biochem. 
Biophys. Res. Comroun., 269, 633-640, 2000) , ^ h y 7 <i ^—Mffc 
15 (Science. 275, 1308-1311, 1997, J. Cell Biol. 150, 797-806, 2000) , >b 
IE* (Hypertension. 35, 313-318, 2000) , Na/H^f^^Ste-fb (EMB0 J., 
17, 4712-4722, 1998), adducing ft it (J- Biol. Chem. , 273, 5542-5548, 
1998) , BgJEE_h# (Invest. Ophthalmol. Visual Sci. , 42, 137-44, 2001) , 
(Nature Medicine., 7, 119-22, 2001) J^jg % Jfcjlm, 

20 aids, s«f*sj:tj^«fipo**, tin, wmsmm, mmnmiMt 

m%£ ©MWO98/0 6 43 3) ^fcBB-S-LWS £ t &*D bilX^Z 0 

Rh o^r-f— Vmmftm*%-t'?>it&®\^ Rho#t- i?©Pl§:j3 
it^R h o J: § N a + /H + ^mii^mi51#^0-^^ffiiC 

25 je^, M^gtiw, m^Ms msk^mm, « N «At>L<»±jiL/hs»totJt 

W**»«^bffi x Sitae*, HuMflE*, IB^flfc^, jfcW$e3i, 
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2 

S, JWttlfeWE*. *B»©?B^«?fe, SJcikam. J&A« 



5 Mftflf 

Rh o*-J— &mmmm:^-1rZ>tt&mb LTtt, BR&MWO 9 8/0 6 4 
3 3-&&flL BBM&HWO 9 9/640 1 1 #J:tfBjfc&HWO 0 0/ 

5 7 9 1 4-9^*K:Bifc**ufc'(b-fr«b*if#*»f &*bft^ Ctlfe©^fei* 

10 



20 [1] 3* (1) : 




JE-V^S©-CH 2 -IttiC:-0-, -S (O) n ~s -N (R 5 ) — N 
25 (R 6 ) C (=0) -C (=0) N (R 6 ) — N (R 6 ) S (O) 2 -, 
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3 

-S (O) 2 N (R 6 ) -ttcit-C (=0) -V*Ztl&& Sfcte^VifV 
uTArjj>& (tt^nT7V*^SIrt©-CH2-Stt^: : -0- v 
-S- % -N (R 7 ) -£fc«-C (=0) -T^^nSSKlio-C, l^fcte 

aat H-*fc»*ftoT«#*ie»nTv^t>j:v>) mot, 1* fewest 

& o wffta* 2 o<&£*]*^W: 2 Mf*£t> b < tt 3 m&&Z, l 4 fcttttgc, m 

r\ r 2 , r 3 , feit^R 4 ^, wi-*>v<\*&t£<?xmvi*>v<n*FmQ 

tttm*<Dm&m.*&&. *±temabv<\ttma<D&m&&m&& cm 
15 bam*. mm-vhzi>>bh<ttw»&&mvx^x'bM > £fcte**fji 

©7«, Sfc(iS;:-OR 9 , — N (R 10 ) R 11 , -C (=0) N 
20 (R 10 ) R. 11 , -S (O) 2 N (R 10 ) R n tL<tt-S (O) m R 12 "C 

lt, l< ittmu<Dmi&mk*%mm, mat u< «^fn©#^^ 

-C (=0) N (R 10 ) R*\ -S (O) 2 N (R 10 ) R 1 1 IX ft- S 
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4 

(o) m R 1 2 vm$ti5>&*%-to 

•To 

i5 fc«R 10 ^R 11 ^2v>m^LT, ztitb&m&irzmmm+k-mKtj:'? 

^T$/Sttim±0«^^L<Mg^OTyV*/VS, -S (O) m R 12 
25 (i) X#5£ : -0-*fctt-S-t?*$n5*t?fcU N ZaUfltfClt&aM^rt" 
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5 mm&(D7 y -a*-* ^ m&h t < Mg&© r ^a** ^s, ^ 

(ii) X#5£ : -0--e^&tl5£-?fc«9> Z^: 



-C*$ix5<ffr&«l (^t, R°tt7K*m^-, g&t>L<KMSg&©;*7/W^>f A 



[2] X#5£:-N (R 5 ) - % -C (=0) N (R 6 ) - N -CH 2 N 
(R 5 ) -CH 2 -1Z.tcte-0-X-m£]n%mX'hZ>, ±|E[1]IS«©^ 

[3] X^:-N (R 5 ) --CSJ^S-efcS, ±iB[l]fBSfc©te£* 
[4] X^:-0-T-$^5ST*fc5, ±fS[l]f3*t©te^t>L< 
20 [5] R a t>L<teR 3 ©^ft< i'i>~^^tafP'fcb<«^fP©*m^ 

««*T?S>5d*%U<ttflHfeSSr^rUTV>T 1 l>J:v>) , *fcJ4^a^>jR^ =. 
hoi, i/J/S, *;V/K^^;l/S, g&fc U< ttlKI©7M^S, g&& 
25 L<M«m©TA^-AX, g&%L<ft$l«gl©TA3r-;V^ g&<bb< 

S:-OR 9 , -N (R 10 ) R 11 , -C (=0) N (R 10 ) R 11 , -S 
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6 

(O) 2 N (R 10 ) R 11 ^L<fi-S (O) m R 12 T~m$tl5mX'hZ>, ± 
iB[l], [2], [3]$fcf^4]iBit©<fb^«lX \tt<D-7u YJy^tO-t^fh 

[6] R 2 t>u<fiR 4 ^>*< th~^mahv<^mwmm^: 

5£:-OR 9 , -N (R 10 ) R 11 , -C (=0) N (R 1 °) R 1 1 > -S 
(O) 2 N (R 10 ) R 11 t>L<«-S (O) m R 12 X*m£hZ>mX*foZ>, ± 

ie[i], [2], [3]t.tc\n4)mwioit^mhv<\t^o^^h^^^t.tc^ti 

15 [7] R^^tfR 4 , ^fcttR 3 *5<tt^R 2 ^ N |D— ^fcfig&oT, 3& 

?mmm& cmb^s^ mm&xhz>fri>h<nw:m& : k%Lx^xh£ 

MfiM^Tv^l^ f7tliS:-OR 9 , -N (R 1 °) R 1 \ -C (=0) 
N (R 10 ) R 1 1 > -S (O) 2 N (R 10 ) R 11 'bL<fi-S (O) m R 12 
Tr^^ix5S-efoS. ±I5[1], [2], [3]*fcf*[4}|S^O{k^ 1 fcL<^^0 

[8] R 1 L<teR 3 ©/>£< £ fe-^d^ : -OR 9 T**£tl5X£ 
tcte^u^^X'&Z, ±IS[1], [2] N [3], [4]. [5]£fctt[7]!Elte<Dfc^ 

[9] RHL<ttR 3 0'M<H-M^^>M5, ±I5[1], 



WO 03/082808 PCT/JP03/03978 

7 

[2], [3], [4], [5]*fctt[7]|B«0^'fet>L<tt^O^P K?s^£fctt 

[10] R 1 %V<itR 3 (D^tj:< it-^7y*ffT?Jb5, ±f2[l]s 
[2], [3], [4], [5]**:tt[7]lB«©^«Jt)L<fi^©^ , a K^S'^ttt 

[i i] R 2 t>b<{iR 4 ©/>^< bh-jj&wy>m*-?hz. ±ib 

[1]> [2], [3], [4], [6]*fctt[7]|Btt©^'g*t>L<H:-t©^n K7y^* 

[12] R 2 *>L<teR 4 ©'>&< it-^itotfM^-CfcS, ±IB[1], 
10 [2] % [3], [4], [6]^feft[7]|B^O^#I 1 feL<«^©yn K?j/^*fctt 

[13] R 1 ^^; : -OR 9 T**^tl5K^fc«/M3y^il-^T^?), 
0R 4 ^/Nn^J^-efc5jK SfcteR 3 ^ : -OR 9 -CS^ftSg^fcte 
/M3^^M^-Cfe«9, ^0R 2 dS/Nn^^Jl^T-fc5 % ±|B[1], [2] N [3] N 
15 [4]*fctt[7]|B*^te^t>L<f«-©:7T3 h*7 y y&tc.n^ftt>(D\gMb L 

[14] R 1 ^^^?, ^oR 4 i5I|Jiff|,5^ £fcte 

r 3 #m fr-oR 2 &mmm?xhz>, jlibu], m N [3], 

20 -CffF^StvSitt. 

[15] R 1 ^?*^*)!), ^0R 4 ^^m^-CfeSd\ £fcte 
R 3 ^7 2/mM^-efc«9. ^oR 2 W^-!?^, _b!E[l] N [2] v [3], 

25 [i6] z #$fim % t < imm^^wm^Mmm^ * rt $ n 
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|B[1]~[1 5]©v^^lc|B«^b^ 1 fcb<fi-?:^)7 e n K? s^*fc»*-t;h, 

[17] 4- [trans- (4 -T 5 J *s# n^vvV) T^/l -2 
-7;V^"n ,/ <>'X7 5 F\ 4- [trans- (4-75y^o^/l') T 
5 5/] -5-^PD-2-7;^o^yX75 K> 5-^np-4- 

{ [t r a n s-4- Wy/otWT?/) ^ n^^/V] 75/} -2- 
^ h*MyX7§ K, 4- [trans- (4-75;^p^^) 75 
/] -2, 5-^7^0^X7^*, *fcf45-^pn-2-7^n-4 

[18] [1]~[1 7]<DV^n^C|2^©^#;feU<ft^O^ , n F^y^ 
[1 9] ±|B[1]~[1 7]©V^Hd^C|Bife^b^'bL< te^l/n h*7 
15 [2 0] 5£ (1) : 



^■l/yIO-CH 2 -S(K:-0-, -S (O) n - % — N (R 5 ) - N — N 
20 (R 6 ) C (=0) -C (=0) N (R 6 ) - % -N (R 6 ) S (O) 2 -, 
-S (O) 2 N (R 6 ) --ttcte-C (=0) -X*i$t&tlZ>m, ^fcfi-Oif>- 
m$.tc\$is? nTM^m (^^a7;^yirt©-CH 2 -iH:^ : -O-, 
-S-, — N (R 7 ) -Htclt-C (=0) -T^$tl?>^J;oT, l^/c« 

25 (R|-^/cf^^oTg#m^bH?)^<b^T'#, ttcm&l&T^Ul/mcDM*) 




R 



o 
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io b<Dmt, im&xhz^LKim&mitGLx^x-bM , t-it^mm 

©T>Vl^ JfcttS:-OR 9 , -N (R 10 ) R x \ - C (=0) N 
15 (R 10 ) R 11 , - S (O) 2 N (R 10 ) R 11 ^L<«-S (O) m R 12 T 

n&£Vtm\ttti?)rim$:LXO s 1, £/cte 2 

-C (=Q) N (R 1 °) R r \ -S (O) 2 N (R 10 ) R 11 %L<«-S 
25 (O) m R l2 T^$tl2)£^*1- 0 

*,mt*mmm, mm t> l < «*fi&ft ©1^5^* auk * vus&fn l < 
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-To 

10 fe«R 10 ^R 1:l ^2v^{^:^bT,• ^^b^^-t-5^^^-^{c:^o 

St7 5; Itt 1 filioli ^ l < liili©7;^^S, -S (O) m R 12 
£fcte-OR 9 -e«&£ti-cv^<b£VN) zstto 

15 at^bTK^s, t> l < \**mi<o%m#%i#m&s * t> u < « 

-To 

20 X#5£: -0-Vm£tlZ>mx*&9, Z i5 4&|C«ftIlrtt5 y i^y- 

25 us**, nmRffftas, wim^ ffftMi^ ik m&&&mkm, 

tffofcMS*. li&#!<£#^ Jktff^, 4WF£, ffc 

tetogmm, aids, h-mb, mmtm&s mmvmit^mm. %ukm. 

[2 1] ^$r^ti-§##(C, ±|B[2 0]\Z.$m<Dfc£®hV< 
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ttj»si^. e» imam, ^mrnm, m^f±, m&m 

5 smei, aids, jnmpt*. toas©?^*^ m^m, &\ 

[2 2] ±|B[2 0]{c|B«©'(b^t)L< tt^tO^n K 7 y ^^fctt^rtb 

j!^^. ttjKBi^ ji$»t^> smm&s mmmm., it&iMm 
io ^ m^f±, m&mm*. m%m&&fc, m. fom±, >t^±, 

Ajk&m&. &m.. sa^A, aids, jemm* 

15 ^£««fc#©ft&©Mi 

*at5£«**i8 J:tffifct> b< OT»©#at5£iSlfSt© l fi©**!*^***^ 

fist) b< it^mmmm^it^mmt l-c«\ mtf, ^ p ya^, 

25 ^P^y, v-^n^^^ S^n^MM^ S/^p^t'^^ *>^ntf-^ 
v^tx^^riA v^u^-fe^, -^0^/7^ t S?n^T? : r'y, -< 

^tfy* if© 3 ~ 8 A©Wbfc*llj&Wfe;h,s. 

7Xl/y N 7st^h^ T^7ir>\ T 
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t7xfyfyi/y, l, 2-5?fcKPt7^l/^ 6, 7-$?fc KP-5H- 
^/^D^7f^ ^y^B^f>, 1, 2, 3, 4-X h7t Kp 
^^Vi^ f*tKof7^l/y, ^ t Ko - 1 H->f yfV ft i?©^ 

5 n[2, 2, 2]^-^^^ hfi^n[3, 3, 3]«7^x7J^ lf^n[2, 2, 
2]*-**-2-ac>\ tfv^n[3, 3, 3117^x^-2-01^^^^^ 

^t-rs 3-8 i~4 floa^m^^^-rs 3 ~ 

~3fl©ft#jm-?-i l~2fl©WHjff^Sr^^rf5 3 ~ 8 MW&fn©^^ 
4BR % l~3fi©^m^^ l~2fi0^m^ L ^^ % f-5 3~8M©£Sfn©¥ 
M^MMm, l~a&<o , £MW?f-k l~2j@(D^||Jl-^^^-f-S3~8M©^ 

15 iafp© mm^mmm. 1 ~ 3 a©^^ 1 1 - 2 ^©^^^^ 3 3 ~ 

8*©ISfP©*mS^5Rai, fccfctfUB©^!^*: l^*©**!*^*^* 
-TS 3 ~ 8 M©7tt^©mgR^3lfSSa^tf bti% 0 

t°n-/K t'p'jy, trys^ Kntrys?:^ -f^yWK t'^-zK 

tr n y y ^ 5 y >/ y ^ y y ^ t°-<7 v^ft Jftfs^ 

25 li@©^il^^^i-6 3~8M©^fP©¥^^fl^<bLT^i^^ 7 
Vis, VvlstlZimtT W3„ 

l~3{@©^fjjjH^ l~2fi©Mfffjg^£-^rf 5 3~8M©^ffrfa©¥li 
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i ~ 3 m<o<sMw&- a~ 2 n^sr^-t- § 3-8 RomafD^m^. 

5 l~3ii©^Jg^Ft l~2i@(DailJl^^^ri-5 3~8M©^fP(D^ 

i~3 f@<z>^f?t m^- £ l - 2 mtDmMW.TZ^-tZ 3-8 Mo^fpo^S; 
10 1^©^*®^2: 1 ~2fi(DaHiI^tr^i-^ 3~8M.(DJFmQ<Dmk5m 

^•tzm a U < te^f&fnijf ^USt i~3 ^gfjf M^- 1 1 - 2 <@©m^f n 

S^ISMl^f mitx 1-3 jg^^fJI^ t 1 - 2 f@«ftJjj^£^ 

fiz>mSfJI^£ i~2 ^o^n^^^i-s^M-a-m^^a;^ i - 2 f@ 
20 >\ -f:/^y-/K 7^7^ t7fyi?y, ^y^r-^y> N 3^yy^ y 

^/y^, #;w^y— 7*y^ 7°ry^ 7J^yn^ ? 

xt^fy^ ryyv^ -r^Ky^ -fy-f^Kyy, i, 2-^tKn 
-ry*/y>\ ^^v^^k -f^yt°y>yy\ -^y>yry-yK 

fh7kKn^$^/tfy^ ^VX [b] Tiffc'^ -<yX [cd] -OK 
25 -/K [cd] ^^K-7K t°nn [3, 2, 1 — i j] Jr/yy, 

iX^n-^f- [ b ] S^er^* [b] tfyv 5 ^ fc'nn [1, 2, 

3 — de] ^y^r-fy^ n [3, 2, 1— hi] ^ t'no [3, 

2, 1 — j k] [1] ^XXifeV, fna [3, 2, 1— kl] [l] 

xry->y h°np [3, 2, i-ki]^y/[ e ] [i, 4] 
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1, 2, 3, 4-f h^tKn^f/yy, i, 2, 3, 

J Kn^r/y^ xTJfc Kn-fy^y y ^ ;fy*fc Kn-f^K- 

JK *X?ViS>^ I-T-f}?i/?u[2, 2, l]-.y°^^ l-Tlffc^yn 
[3, 2, l]^*^&i*;^{f f>ft5 0 

n [1, 2, 3 — de] [1, 4] -O'X^i?-^ k 9 n E2 [2, 1 — c ] 
[1, 4] -^X**?-^ t°nn [ 3 , 2, l-kl]^X[e] [4, 

10 2, 3 — de] [1, 4] ^OX^f-S^ t°nn [2, 1 — c] [l, 4] 
-OX^i^;/, fc'nu [3, 2, l-kl]^yX[e] [4, 1]^-^ 

15 7^y^T^>^^W* btk UtL<li^y^7y-;K 1, 4 — ^/ 

^ny>, ^y^/7 7>, ^f-^T^, -fyyn-7 
^yy, -<>X [b] ^ir^^^tf kft, ^10^/77 

20 -ox [b] m^y/^w^ns, 

^^y^>, ^yy^t'7y, ^T^h^yftiftm 
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15 



10 



77;^M, ItfUgtS, {W&T^jv* 

;^=/VS, #/V^v«, ^n^f^m^ =hnl, £fc»5£: — CN, -O 

16 % _c ( = 0) N (R 15 ) R 16 % -S (O) 2 N 



R 14 , — N (R 15 ) R 



(R 15 ) R 10 , -S (O) n R 



1 6 



1 3 



£>R 



14 



R 16 
O 

^AnT r17 

R 16 R 18 , 
O 

X R 17 
OR 14 R 18 % 
S 

>AnT r17 



s 

X R 17 
OR 14 R 18 



. R 15 

N 

S0 2 R 13 » 
O 

R 16 R 18 % 



14a 



O 

OR 14 R 18 > 



16 R 18 % R 



14a 



^16 il8 



OR 14 R 18 



14a 



A. 



R 17 

S0 2 R 13R 



^n^n" s ° 2r13 

OR 14 R 18 . 



>17 



I 



13R 



18 



SQ 2 R 



^N A N^ R13 
OR 14 R 18 . 



^N^N^° 2Rl3a 



S0 2 R 



13>> 



18 



S0 2 R 



14a 



13 X R 18 



. N A N .S0 2 R 13a 



S0 2 R 
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O 



R ,e - so 2 r' 3 . 

R 16 R « R « R 's , 4o 2 R ,3 R' 8 . 4o 2 R ,3R 
0R M R 18 , 0R M R 18 . Ar 14 R 18 . ibjR^R' 8 



R' 8 R' 8 . R 18 R 18 . ko 2 R^\ S0 2 R" R 

6r«r- Ar«r' 8 . i R « R « , 

-SO^XR" -S0 2Vn ,R 15 

r 16 , iOjR 13 . 

A' 6 R 18 . R' 6 - ^0 2 R*' 8 , ionR'f 1 ! 

- S %^N' RW - S °-N^N PR,4a -S0 2 . N X N ^ ,3 .S0 2 . N X N ^0 2 R"= 

6r»R"> , OR"k" ' 6r«r« • k> 2 R 1 *R 18 



A" R 18 . R 18 R" • L 2 R^ • ^R-iT" 
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— A-CH^N-R 19 

{Attmmm*. — s (o) r — **:hc-n (r 21 ) — 

tvv^/H;, 7i;/H, £fctet&^L<te^fn©1gf^ii^:Sr 

10 Sc-To 

R 15 . R 16 , R 17 . £>£t/R 18 te. Sl^cMLT. 7X^^ 7VV=* 
«7-^S^*i~d\ ifcfcteR 1 5 t R 1 6 , ^fciiR 1 7 £R 18 ^51V^;:^ 
L<tt«g«m©T^y^ -S (O) n R 13 , — N 

(r 14 ) R 14a , 7mmiitzte-OR 14h x°w$k£1nx^xhM *mir 0 

R 14 , R 14a £fcW:R 14b te. 2V^!&:irLT, TklftDsHK T^^r/VS, 

20 ^nT^/vS, v^pT^-/^, ±tcte$&fn 

Tkmm. -or 14 , -s (o) d r 13 , -n (r 15 ) 

25 R 16 , -C (=0) N (R 15 ) R 16 s -S (O) 2 N (R 15 ) R 16 <bL< 
tt-S (O) n R 13 xmtSfr2>mmif btlSo 
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r^iiLtfi, fclfcfc ;*5VK ^i^vK ^PtVK 2-7°PfcVK 7" 
3vK 2-^^;V^nt;VK 1, 1 - S?* TvVa^vK 

styfls^ p^df isfv^-??^ n^-^ ^ Vftif© 3 ~ 81© 
S/* p T/^ y^^S^Jf btb^o 
10 ^oTMMtLtli, ^RffS/^n^o fcVK v^n?*5vK 5^n^ 
^?7K P^3r vvK ^ p^T^/I^ £*© 3 ~ 8 MM*y? p 7VV3F-/V£# 

#if Mia. 

3— ->^n^y7= A\ l-^n^t=^ 2 - p^-^-fe^/K 
15 3 - p nyvft if© 3 ~ 8 1S©Z1^^ 1 o^ft"5 n T;Vtr— 

7x=/K -<^=/K ^ d r-fe=^©^^^iS:6^T©T/V^-^S^^(f 

T^sttm sm^^s, 09x.«rr-fe^K ^p^v-r/v^if©^^ 

h/^-f/K -^-7 h^V&if©£?iitif^$t6~l 0©T 
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10 ^s, mi*>v<tt*mi<D&9m&. **ym, myi, ^<t^: -c 

(=0) N (R 35 ) R 3 \ -S0 2 R 33 , -S0 2 N (R 35 ) R 3 \ — N 
(R 35 ) R 36 ^b<(^: 

R 33 , R 3{ \ ^3j:t;R 36 am Wfftli&fBR 13 , R 1£ \ 

fr-em&Zhitfc&mtt i~5 (DT;\<*/vm, fcMW&w. i~5(D>ify^nr 

3=3rv-T/V3r/l^ ^tff!f^2~6<&iXT/T^3r/VX, £s§SiII^$C 2 ~ 6 <£> 

£*Sf 3 ~ 8 ©TVi'* 7 -f /V7;^;H, $3* 1 6 UT<DT d >f yi^T 
^^^S, «iftKSr^L-rVNT1>J:V^7*= < n/t>U<t4^7^i/-C 1~C 57 
25 /V^M, IiH^-otfcliZo©C 1 ~C 3 T/V^VCfllJft$*T/TV^Tt> 
iV^A'W/V- C 1 ~C 3 7M;vS, gSH^J&s— ot)L<«Zo©C 1 
~C3 7M/V$fc|iC7~C 1 1 T7^/WT?g^^^TV^% $ / - 
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C 1 ~ C 5 T)V*)V&, mu 3 ~ 8 MMVtT 5/-C1-C3 Tfi"*A>£&tf¥ 
if fetLSo 

5 iyy 3vK tKo^r iya^/K i - 1 K n =3f ^rc^/Uft }*<d&ME&& 1 ~ 6 tf> 
t Kn ^TVV^A^ 75/^ 9vK 75/ 1-757 ^?vK * ^ 
©E&JfJJK^ 1 ~ 5 <DT $ y TW^r/vX, 7 h df^fvK ^ h * Vat^/K 7 
l^i^n tWft ^©HiSJS^ 1 ~ 6 07^3*'>7/U^S, #;V/i?dr ^ 

/V>&^©^il^3~7 0T/V=i^^/V7i?^T^^S, ^^v^/V, 7^ 

?-A>f£}?<r>s 7x=;^fe|it7f;l/- C 1 ~C 5 T/V^Vg (7ai=7l^*fcr± 
77f;«l'Cl~C3 7M;H, ^v^>m^ 7 5/S N tK 

15 Cl~C3T/V=i^^S^if©S^^UTV^t)«3;v^ s #/w^^ 

«S— ot>L< ftlo©C l~C3T/U^r/V-Cg^$tbTV>T%J;V^/W^^r^ 
-C1~C3 7M;H, T^y^fvK 7S;7 , B^, V* s f'>\'T%J^ 

20 7VT $ y ai^vl/fc if ©s MJSIW— o *> L < ft-o£>C 1 ~ C 3 fc • 

ttC7~C 1 1 T^^/V-eg&^tlTV^fc il^T 5 / -C 1~C 5 T/V^r/V 

1 - 1° o y v^i^n^vK y vV 3 ~ s *sg#tT 5 y 

- C 1 ~C 3 T/V^r/V^^Jf t>n-5o 
25 mS^±l3e^T/v^Si^1il©SdS^ffe>tb5o £*b&©2i©flHU£t>, 1 

R 1 0 £ R 1 1 N R 15 tR 16 , R 17 ^R 18 , £fc&R 3 5 t R 36 tfS5>^ 
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i v^?p 3-8 9m.<owkT % j 1 LTft, 

tf 3 ~ 8 1 flft 1 mfr&tr 3-8 JUR£*s* 

*:-S (O) 2 R 12 , - S (O) 2 R 13 , *fctt-S (O) 2 R 13a T^ 
10 A>*=A*»m*rt>^ 3*:-S (O) m R 12 T**^32^LT^ ±|BO 

20 o - T73E * ti 5 xoiHtuiCdHM^tt^ L^ai^rf 

5S: 




— A-CH N-R 



,19 
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" S k^NH ~ Nf ' ^ ^NH 




-°0 



NH — s-QNH 



^ h ~O nh 



— O-h N-Me — S-^N-Me -NH-^N-Me 



10 



15 



20 
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5 «t«3) StLTV^tiV^ $f*bV^^LT«, 2fc©t>0^rffetL5o 

( a ) fcf # ^ al? T)V a /!✓ £ ft 0 ftfc&lfr IcoV^T© 

^1~6) T A,i£=LA, s * h*is* h*i'j>A'i$—A' s ^h^rv^ b 

15 /^7js^i/ % 2-^ f^fv-^ h^r^yVTf:—^ 2 h^v^ h=^>;* 

( c ) mx.tf***;&tfTJl'=t3r>s*X7frV ^ b ft o fcfc-g^ fco V^T<Z)0iJ 
£LTJ2^ (t KndrV) ***y/K (tKn^) ***y 

20 /V, S?* h X * U /K h * * y A\ ft if ©fl£ift (0iJ X. tf^fSSfe 

1~6) (■=e/-£fcfiS?--) TA-^^fc^y/V^ ^ h^TVO* (t 

dr^h^riy (t Kn^ri/) /Js**y;K 2-* h^V^h^^ h^>> (t K 
o^rf) 7}s^^y/K ^P>fo^ (t Ko^iy) 7fr*7fry;K tf^ 

25 (p< h^ri^ b^vO /fc*7fty/K tT* h^v^ h^vO jJv^jfrJJyK tf* 
(2-p< h^r^ h*^) *J**JJ/K t** (tV?n^f h3f~» 

5& (1) •e£t£tiZ4k&toi>L<ti : i:<o-7x2 Vyyif\^ >&m\z.fcZXWMb 



WO 03/082808 PCT/JP03/03978 

24 

J&fcfcsffik tint y>&& if ; fflfc m % 

& ^^it y>=*it s^Ht r^y^^m. 

fc h y * y *?i*W3i2<DTA>i3 v&m& ; a^^at 

^©*$i& ?L#J, !S»R©aJ§!fcLfcfc©£^©M"^E£ 

&j&mtts m*.&, ft®£tiz>m%<DjBtt: s $m%k m&m. mim 

t5. K^Jfcfcii^EIgcW:, *h§J^ &tfc « % fi-S-jg 

t8fc«toTj|/«C5#, iifljfttfifeAte^Ll Bfofc<9 0. l~2000mg&£L<tel~ 
200mg£l [H£fc filial (#J;itf 2~4 0) Kl^JtTft^S - 1 #T*# 5 C 

25 5£ (i) ^*ii5^^tt^^k^*»fe^©^j^«fefrja^t>*5r 

(A) sfc (1) fc*3»t$X#5* : -X^C (=0) NH-1?*$ti5Stfc 
Zit&m (5t«K X^2jtulEX©5^©*§^©5£ : -C (=0) NH-©J:5 
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(st*, z, r\ r\ r\ r\ fcJ:tfx 1 ttilillB£Ei:i^£^?\ ) 

*:-X 1 -C (=0) NH-T^$tt5ST*$>5^^^5gi-Sit*S T ^ 

Jt^*lfcUr»± % #JxJf. **sA,UA>&*M % K (DCC) % 

y \*flstoAsi&*M 5 K (D I P C) % 1 -a: 3vU- 3 - ( 3 - v>y 5 
15 ;/nt» K (WSC) . -<>-y h V TS—A'- 1 — (As- h 

(^w^y) .^t7;vtoy (bop) n 

v^^-zV/fc;*/*;— /l^T5 K (DP PA) N N, N-^V/jf-zl^^ ^ 

(Angew. Chem. Int. Ed. Engl., Vol. 1, 351(1962)) fc£©f&&fcto*JflW»e» 
ft. £>IKCT, m*.t£* N-tKn^^^WU* (HOSu) , 1- 
20 tKn^y/byry-;!/ (HOB t ) % 3- t Kn 3^-4 -**y- 3 , 
4-^Fn-l, 2, 3-^/fy7^y (HOOBt) ^^©»^J^P 

<D^mmmt7km^mm, 7h5tKn7^, 1 , 4 - v^u- jfox^- 

25 p y ^trnt^m^M, ^y ?vvjjwj* t 5 k, >>y fvvr-fe ft$ x<d 




(2) 



5 
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n5„ i&mt u-tf^ MzLit, imit-r h y 7j^fc# y ? a % h v 
^ ^ % t°y vis* zojma&vmtf m^n^imt Lxtm? * v 

(B) 5* (1) {CfcltSa* : Z-X-f$$tl5l^ : R b -X 1 -CH 
(R a ) NH-T*S$H5M5M (5£«K R a tt**!!^ £fcteSg| 

% u < temm&<DTA*,\'m*$t u r b t> u < wc^iasfij©^*^^ 
15 L<ti^fma<D^m^MmmM (ztibom^ mwMxh^hv<itw^ 

5» 




(5S<K R\ r\ x\ R\ R 2 , R 3 , *5J:^R 4 ttSulBtlllC^^^ 
-To ) 

fcttiTta^iR'-X^C (=0) R b -C^^tl-5'fb'a-#lts75^r 
25 ^yitBLfc^Z^k^X <5. ^ (1) Kl:fcVvCX#5fc : R b -X 1 -CH 
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(R a ) NH--?&isirizmx-hz s * (3) X'^Mit^m^Wk-f^^t 

mtLtcmfm7fkm^z^tfcX'%% Q mmtLx\t. m^t. j-zj—jv*? 

(C) 5£ (1) fc;fctt3X#5£ : -X^O-X^^SX -x 1 ^ 
ffjfB^ligCSBfc&iSH-o ) Steatite, M^«^<t 5(cLT^-t-5Ci: 




(5£4\ Z, x\ R\ R 2 , R 3 , ^.tt^R 4 ^^^^^*^^ ) 
20 OH"C*$tl§'fb^^^^^:6^i:^J:«?, 5£ (1) l£*5tf5X;e*£ : 
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(D) 5£ (1) iCfcttS^ : Z-X-?t^5i^ : R b -X 1 -CH 
(R a ) N (CH 2 R C ) --e3E*n5*"T?fc5-fb^fe (5£<K R\ r\ *5J: 




10 

(iS*. R\ R b , R<\ x\ r\ R Z % r\ *5it^R 4 «fulHt^D« 

) 

fcl«TtT, S:R C C (=0) H^3n5fc^£aE5fi&T5,MbRJ& 
15 5$ (1) lC*5V>T5*; : Z-X--?*£*l5S/$$5£ : R b - 

X^CH (R a ) N (CH 2 R C ) -T&ZtlZmvbZfc&to&mM'tZZ- 

f^A7/V^-^ % *3Wfc*^tHJ!>A 4 v'T/Tk^W^^hy ?A 

y*A % -rvv *?j*T-*)Vj3^ hz>wzw&-mfc£?>W7t^ &\ 

x^;^if©7/V3^«I, fb7fc Ko77V, 1, 4-v^f->- 
• 25 >-^^CD^n^Wb^b7km^^ *fcf4^tlfe0^^^^ff b*l5„ 
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5 

(5£>p\ r\ r 2 , r\ r\ x, *$J;VZttlWBi:WI«*ft*i-. ) 

10 5£ (1) -C^$n5^#»SrSSit-r5wt^T?#5o 

ft£tf«J£L-Ctt, Wfcfcf, ^^B^5//U*/U3i?S?^5 K (DCC) % S?«f 

y^n tr/k&^/tfsM 5 K (dipc) % 1-^^-3- (3-^^75 

/ -fn tVP) -%/Ui£*M 5 K (WS C) „ <0"<S V y 7V— /V- 1 — i )V— Y 

V* (^W$y) ^^A-A^tnyyflM (bop) , 

15 i?7i=M^^=;^75 K (DP PA) , N, N-^^-yV^ 5 

;V (Angew. Chem. Int. Ed. Engl., Vol. 1, 351(1962)) *£©||£3WjWBV^& 
*k ^I^Dt, Wx:fi N N-kKB^^fWS K (HOSu) , 1 - 

tKo^yyMiry^v (hob t ) x 3-tKB^/-4-*^y-3, 
4-^tKn-i, 2, 3— <y/fyre?y (hoob t) ^(omm^M 

^vi"2S$8S& ^PP^y, ^nn*M, 1, 2 -S?^ n cuc^? >&£f©^ 
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tl^T, «l£$£4«rHCT£jS£-fr5^ (0J;lfif, J. Med. Chem., Vol. 

34, 28i(i99i)(e:f5^o^i&) , IztcteTknikX V V&fctET^t ;~-^i&*p 

l)mTlZXRlfc£ltZ> n £ J. Heterocycl. Chem., Vol. 27, 605(1990) 

fiffX < , n © J: 5 fc#«»©*A*5 J;im*tt»fc©:^fcfcoTfT5 - £ & 
"C#5 (Mx.f'fx Protective Groups in Organic Synthesis, T. W. Greene, P. 
G. M. Wilts**, John Wiley & Sons, Inc. (1991) KfdM<D%W;) „ 

^/^^^SOTfSi^^lOfit Ltlt ^tftert-^x^ 
25 fit, tert-^^^jvom^, fif9A.tftt«©#ftT, £ 
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5 fc mt^m^fi h (Dft¥ttmm^Mn<Djjmz x <> xftm-tz z.t&x 



mmmi 

15 2--Fn$,|fi (2 4 5mg, 1. 4 6mmol) (2ml) 
jgiRfc, 0°C{CTi£{[^M--/V (1ml) %MtL^ m&Ximm, 5 0t-T*2B# 
IB* 8 0 < CT-2B#M^Lfc 0 jffiKfrjWESiLTWb^fcBfc^n^^KO^h 
7tKn77> (2ml) iS^ O^CfCT, p-T^/^XT? K- 1/ 
47kfn%) (1 6 9mg, 1. 20mmol) £ hV ^fvVT % 1/ ( 0 . 33ml, 

20 2. 4mmol) Of^tKn??^ (2ml) ISttlTU MflU 

-/H?8a£&S£JfcU N- [4- (T 5 J */V7jf=^) -3-- ha 

^X7 5K (0. 34 0 g, 9 9%) £#fc„ 
MS : m/z = 28 6 (M+l) 
25 MM&l 2 

N- [4- (7 5 /jj/lstf— A>) 7^-)V\ -3- (^^75/) ^>X7 
5 K©^ 

5afe«l©^rfeK:!(IC-CS«SrtTV\ »JH©^^feSr^Lfc 0 fc«U 2- 
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1 H — NMR (DMSO-d 6 ) 8 ; 2. 96 (6H, s) , 6. 92 (1H, 
b r) , 7. 15-7. 30 (3H, m) , 8. 32 (1H, d d, J = 8. 2, 
8.2Hz) , 7. 8 0-7. 9 2 (5H, m) , 10. 31 (1H, s) . 

5 3-T5/-N- [4- (7?;*y^=/V) ^X7$K-M 

(a) 3-T5/-N- [4- (T $ 7 7i=;V] ^X7 5 K 

HIil-e#fcN- [4- (T^/^/V^^V) 7i=/V] -3--hn-<v 
10 X75K (3 2 5mg, 1. Hmmol) ©i?/-;P (5ml) 

1 0%-/n'7^!? V^i (3 0mg) SrJUx., jjc*#HfcT\ MStJEKlT 4 

(2/1) ^^T^bfc^fc i?^ r-iHa&Uh 0 iMM*Lt# 

15 y ^/ h y xf ;i,7 $ v = i o o / 1 o / 1 -eitiii) -cil 3-T$s- 

N— [4- (T5 X#/V^-/V) :7^,i/j ^<yX75 K (4 1 lmg) £r#fc 0 
1 H — NMR (DMSO-d 6 ) 6 ; 5. 35 (2H, br) , 6. 75-6. 
78 ( 1 H, m) , 7. 05-7. 11 ( 2 H, m) , 7. 16 (1H, t, J 
= 7. 8Hz), 7. 25 (1H, br), 7. 79-7. 94 (5H, m) , 
20 1 0. 2 8 (1H, br) . 

(b) 3-T5/-N- [4- (T 5 / #A^-/V) 7* =71/] ^X7 5 K 

3-757-N- [4- (T $ / 7J/V^-/W -<yX7 5 F (4 1 

lmg) ©7h7tKn77> (20ml) (10ml) <D^m 

25 *fcfc: N SlltT4N-*«/l, 4 (lml) LfcSHC, 
WWLfca#&«3fcLTf&&U 3-T5/-N- [4- (75 7*;^^) 
^a^/V] ^yX75 K -aOHft (2 9 4mg, 8 9%) £#fc Q 
1 H — NMR (DMSO- d 6 ) 6;7. 28 (1H, br), 7. 42 (1H, 
dd, J = l. 2, 7. 9Hz) , 7. 56 (1H, t, J = 7. 9Hz) , 7. 
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7 2-7. 7 5 (1H, m) , 7. 83 (1H, d, J = 7 . 9Hz) , 7. 8 

5 (2H, d, J = 8. 8Hz) , 7. 89 (2H, d, J = 8. 8Hz) , 7. 
9 1 (1H, br), 10. 5 8 ( 1 H, b r) . 

5 4- [ (3-- hD-O^/V) T$y] ^^X7$ 

p-7^/^X7^ K • l/4zkfn$> (4 89mg, 3. 47mmol) © 
1, (15ml) ^M^, Ml:T3--hP^yX7;Vf 

t K (5 0 Omg, 3. 3 1mmol) , iftg (199/tl, 3. 4 7 

mmoiK hVTth*cisj<Lmte*vm-rhy *a a. i2 g , 5. 29 

10 mmo 1) *Mz., 14BfPfl$#L*: 0 R^^^^TK^b^ h V >> 

n7jvW»/p<*/^=5 0/l«) T'ffi^U 4- [ 
/V) T$/] ^yX7$ K (1 6 8mg, 1 9%) £#fc 0 
15 MM : 1 7 8~ 1 8 Ot 
Hi£#!5 

N- [4- (T^y^yv^-yv) y^=-)V] - 3- (p< A-tf^v) ^yX 

3-^f;WM-^,|fSI (5 0 0mg, 2. 5 0mmol) ©Wny 
20 (5m 1 ) Jgjfcfc, ^ja^T^fb^^/l' (7 2 9 n 1 , 8. 0 3mmol) £ 
8 0X;X*immW;WLtz&fc. JEKN, N-^f;V*M7^ K (3 

MtCT, p-7 57^X7$K- 1/Aimm (3 5 1mg, 2. 5 
Ommo 1) h f y^^T^^ (4 1 8 m 1 , 3. 0 Ommo 1) £>^f|^ f- 
25 U> (2 0ml) mmtWLtc* £jS$£7kiC&£*#btl 

fc$fffi^£2fi&U M^^^^T'^L-C, N- [4- (7^/#/Vxl?^ 
/v) -3- (^^vK*/V7fc^A-) ^>X7 5 K (5 9 2mg, 74 

%) 

1 H-NMR (DMSO-d 6 ) 5 ; 3. 29 (3H, s) , 7. 29 (1H, 
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br s) , 7. 83 (1H, d d , J = 7. 9, 7. 9Hz) , 7. 86 (2 
H, d, J = 7. 5Hz) , 7. 88 ( 1 H, d, J = 7.. 5Hz) , 7. 91 
(1H, br s) , 8. 16 (1H, d, J = 7. 9Hz) , 8. 28 ( 1 H, 
d, J = 7. 9Hz) , 8. 47 (1H, s) , 10. 71 (1H, s) . 

5 mmme 

[4- (7^*;Ut:-/V) K©£fifc 

Sfc£ : 28 3~284t 
10 H3&#|7 

N— [4- (7 5/*;^ yv) 7i-^] - 1 ^^-4-^7 

(a) ^5vV l-^<y^^-4~h'^]) ^^/^^-^U—h(D^ 

S?y*^#^5/1^— h (15. Og, 95. 4mmol) 
15 ON, N-^f;V*;l/A7^ K (5 0ml) ^fStC, MlHTJftte'OS^l' 
(13. 2ml, 1 1 5mmo 1) % U (19. 8 g, 14 3 

mmol) SrJD^ 12 0 < CfcTl. 5«fM!JH$ Lfc. tWc, £ftIBflti££rtt)fi 

20 - 4 - k°-< y S^^/l/*?**/ U-h (17. 7 g , 75%) £#7t 0 

(b) l-^V^-4-t°-sy ^^A/V^^K©^ 

1— <>^U-4-t°-<y>?V^/V^^^W-h (16. lg, 6 5. 
lmmo 1) ©ft>7t Kn77^ (70ml) /l, 4-v J ^f-> (7 0 
ml) MKl-C4N-*BMb^h9 !7AtK^ (35ml) $riPx. 

25 t, mftmWL1t e #L\^ 2N-«MtpH7iU ^llrWEf*lt 

1 — ^ vvl— 4 - fc°^ y *?>*A'tfl'Wt (13. 6 g , 95%) <M#fc 0 

(c) N- [4- (7$SjJ^7$~M 7x^;l/] - 1 -^v^/utv^y 
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1— <>^-4-^])^y^/^^m (2. 19g, 9. 99mmol) 
<D (17ml) &mz, m.U^Xmt^-Jl- (7 . 3 m 1 , 100 

mmol) &an*., ^T*2 0m 8 0 < Ct? 3 &f?a\W$Vtc 0 i&K&giJES* 
LT#feftfcil*i3?-< K©i£<(fc^V^ (13ml) 0°C^T, p- 

5 757^X75 K • (1. 1 7 g, 8. 3 2mmo 1) £ Ml :x 

J'A'T ^ V ( 2 . 3ml, 16. 5mmol) Ojtft^^l/y (13ml) 

mmmztim. lasu n- [4- (r§ /^t^-,^ ^-,1/] - 1 -^<> 

10 S?/Hf-5 y v>>- 4 (1. 0 5 g , 3 1%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 6 2- 1. 7 2 (4H, m) , 1 . 9 
0-1. 97 (2H, m) , 2. 33 (1H, m), 2. 83-2. 87 (2H, 
m) , 3. 45 (2H, s) , 7. 2 2- 7. 3 2 (6H, m) , 7. 63-7. 
65 (2H, m) , 7. 75-7. 81 (3H, m) , 10. 07 ( 1 H, s) . 

15 mum 8 

H»J7-C#^:N- [4- (7^*;^v) 7 *=.;!/) _ 1 _^^vt p 
^y^-4-^*>t^K (4 0 0mg, 1. 19mmol) ©x^y^u 
20 (2 0ml) K#B&1^ t^T^-^A (4 0 0mg) , 1 

(8 0mg) $rJ0*. % 5W^bfc 0 JEfcl, «T^*-^A (4 0 0 
mg) x 10%Pd-C (8 0mg) , lN-It (gfflD 1. 5^ 

«Lfe 0 £OS«-fe^ HIU «£»LT, N— [4- (7 5/^ 
*K=,V) t'^y i?y-4-j3frtf*y-* K (214mg, 73%) & 

25 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 4 3-1. 54 (2H, m) , 1 . 6 
4-1. 68 (2H, m) , 2. 02 (1H, m), 2. 37-2. 50 (2H, 
m), 2. 93-2. 98 (2H, m), 7. 20 (1H, br s), 7. 6 
3-7. 66 (2H, m) , 7. 74-7. 81 (3H, m), 10. 05 (1 
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H, S) . 

mmms 

N- [4- (7 5y^-;v) 7^=-)V\ \f^-V i?l/-4-$/l'#*-pK K • 

5 mmM3 (b) ©^ttKU»CTS**frV\ SSofls^Sr-^fcLfc. fc«U 
H»!l8TWcN- [4- (T $ 7 7i-M b^y^^-4-* 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 7 5-1. 9 8 (4H, m) , 2 . 6 

3- 2. 71 (1H, m) , 2. 85-2. 96 (2H, m) , 3. 30-3. 
10 3 3 (2H, m) , 7. 23 (1H, br s) , 7. 66 (2H, d, J=8. 

1Hz) , 7. 82 (2H, d, J = 8. 1Hz) , 7. 85 (1H, br 
s) , 8. 57 (1H, br s) , 8. 88 (1H, br s) , 10. 35 
(1H, s) . 

mmm 1 o 

15 4- [ (l-^V^bXyi;y-4-^;v) T^y] ^X7^ KcD-aEfc 

l-^;V-4-^n*y (1. 8 9g, 9. 99mmol) ©1, 2- 
^nm^y (40ml) SSftfcU IKTp-7$y^X75 K (1. 2 
8g, 9. lOmmol), h V T± h*->**ft:*^*^- M> *A (3 . 28 
g, 14. 5mmol) Mt (0. 6ml, 10. 5mmo 1) ^©)DU 

20 ,««#Lfc 0 RfomT&, lN-Tkmt-rhv v &imwL*iMz-, &mt. & 

tc 0 ift»ESr»EE«*UT#6)ilfcaaEK:, Mfct^ (2 6ml) £#D;U m 

(^ixf/v/^ ^ / -;V= 1 0 0 / 1 -C^UJ) tHIU 4- [ (1 — t-y*? 
25 /Vt°^y ^V-4— T/V) 7^/]^X7$K (0. 84g, 27%) 
jSt^ : 192 — 193 °C 
H«J 1 1 

4- [ (i-^i?;i/^y^-4-'f;w) 7$y] -<yX7 5 K-ttBfe*© 
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MMM 1 0 X-ntc 4 - [ 

(30 9mg, 0. 9 9 9 mm.o 1 ) (DT V y t Kn 77 > ( 1 2 . 5 
ml) 1 N-&^/:x-7Vl^& (2. 5ml, 2. 50 

mmol) 3 0«j$Lfc, LT»bJlfc«ffflteSr, 

5 (6ml) /7k (7») £^&J&>G>??JfofirffcU 4- [ (1 ^ 

s?/utf*<y 4-^;v) 757] ^yXr $ K • ( l l 7 m g , 3 0 

%) £#fC 0 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 77-1. 91 (2H, m) , 2 . 0 
5-2. 09 (2H, m) , 2. 94-3. 75 (5H, m) , 4. 25-4. 
10 29 (2H, s) , 6. 58-6. 67 ( 1 H, m) , 7. 44-7. 46 (3 
H, m) , 7. 6 2-7. 6 7 (4H, m) , 10. 98 ( 1 H, m) . 

mmm 1 2 

4- (tf^y i?>--4— f/vr^y) -<>-xt5 k • anfett0>£j& 
HJg^j 1 0 t?#fc 4 - [ ( 1 — y 4 — r /v) 7 ^ / ] s<> 

15 XT 5 K ( 4 0 0 m g , 1. 19mmol) flDx^;-^ (15ml) SSt, 
mmZ-X^mT (4 0 0mg) , 10%-^7^7V^$ (8 0 
mg) SrSfcbQU 9#JKmtL£lt1to *7<<hW&U $S»?g3& 

ufco #e>ttfcaso^^y-^ (6mi) jgaatfc, iiatTiN-wx^ 

7VV^f& (3ml, 3. OOmmol) SrSfebPU 3 0#fH»#Lfc o 
20 mT&LXnbtltcffimm*. J->\> (5m l) /* (O. 5m 1) 

a^Sj&IMbU 4- (tv<y 4— f/ur ^yX7$ K-ttt 

( 1 4 3 m g , 3 7%) Sr#fc 0 
: 2 9 2-2 94°C 
H»J 1 3 

25 N- [4- (7 5/^;v^-;v) y^z=.)V\ -l-^/nf^y i?y-3-* 

(a) oc^v 1— <>^V-3-f^y ^*7l/d?df-^V-h©^ 
»J7 (a) ©*j5feK:flH:-C®£:«:fTV\ »jH©^ttS:^fifeLfc. fcfcU 
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(b) i?>*/Utflstit0&& 

£MW7 (b) (DjjmKmKX5U&Zfi\,\ JBHO^feSr^Lfco fc£U 
1 — <^v ? /v- 3 - fc'^y ^*/i/3ff^s/i^- h SrHSDIBUcffiv^fco 

(c) N- [4- (7^y*;^;v) 7i=;l/] - l -^yi//Vt°-<y 
5 - 3 -jj/UtfttS KO-frj* 

1— <^/U-3-bT^y^*^^BI (1. 37g, 6. 23mmol) 
©N, N-^fM;l,A75 K (2 8ml) ififctp-7$y^ 
XT5F(0. 92g, 6. 54mmol) , M?^/UT5^(1. 3ml, 
9. 3 3mmol) % 1 -rc^-3- ( 3 ^vKT 5 / tf/V) 
10 ^U'-Iii (1. 7 9g, 9. 3 4mmol) S01-tKa^yi/ 
V))T^-;V > (0. 9 3mg, 6. 8 8mmol) SrSsjQU 

15 J*/ ? J -;u= 9 5/5 Tigtti) TltMU N— [4- (757*;^;V) 
7^-^] -1— ^^^/Vtf^y^^-S-^/V^f-* K (551mg, 26 
%) £#fc„ 

Hi A : 211~212 C C 
HJfcfll l 4 

20 N- [4- (T 5 / ifr/UfcA') tf^y i^- 3-#yV/J?^1?-^ K© 

^«Jl3T»#fcN- [4- (T^y^7V^=/V) -1— <^^U 
^5i?>-3-*;vmn , (400mg I 1. 19mmol) Cx^;^ 
/V (15ml) ^(C, ^T^-^A (4 0 0mg) , 1 0%-/^7^7A 
25 /Jfc* (8 0mg) SrSanU 4B#|RjaBfc<**fc 0 K&ij&T^ -fc^ httifiU 
ilJK&SMgU N- [4- {TS.SjJA'tf—M 7^=.)V\ \*s<y*?^-3-jj 
^^t^ K (2 8 2mg, 96%) £#fc 0 

1 H-NMR (DMSO-d 6 ) 8 ; 1. 3 3-1. 3 7 (2H, m) , 1 . 5 
0-1. 61 (2H, m) , 1. 84 ( 1 H, m) , 2. 3 9-2. 4 3 (1H, 
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m), 2. 55-2. 62 (1H, m) , 2. 81-2. 85 (2H, m) , 2. 
9 8-3. 0 2 (2H, m) , 7. 20 ( 1 H, br s) , 7. 63 (2H, 
d, J = 8. 6Hz) , 7. 79 (3H, m) , 10. 14 (1H, s) . 

mmm 1 5 

5 4- { [ (4-75/^0^^) 7$/} ^XT5 KOfr 

(a) 4- [ (t e r h*?i'%A'tf—A>) 75/] n^^M^jM/ 

4-75/^n^f-y^yi (4. 30 g, 30. Ommol) <Dt 
10 e r /V (5 3 m 1) MTOfc:, ^.WLKX^mibi- h V t?J» (1 . 2 

5 g, 3 1. 3mmo 1 ) ©zfc (2 3ml) XtfS?- t e r t -7*? As*? 

y (6. 8 2g, 3 1. 2mmol) ^Dx., *fH9E*#Lfc. ELfcWk 
T'&. 7K (9 0ml) ^I^T-ttUJLfCo *Skl*?&TfcT2N-lg 

15 fiitift^^^^^-CftjftU, »jK*«ffe*LT, 4- [ (t e r t-^h^i/ 
^/V4?=/P) T$y] ^n^drf-V^^>^ (6. 5 8g, 9 0%) £#fc 0 

(b) t e r X-ZT^-JV 4- [ { [4- (75/*;^=^) 7^-^] T 

4- [ (t e r t-y^^^;V/f^) 757] n^tt 
20 (1. 4 6 g, 6. 2 3mmol) (DN, N-^fMM75 K (28 
mDISl:, ififCp-7 5y<yX7$K (0. 92g, 6. 5 4 
mmol), h V ^f-Sl'T $ ^ (1. 3ml, 9. 3 3mmol), 1 -at?7l/ 
-3- (3-^W$;7°p^) #^si?$M 5 K • E»t£ (1. 7 9g, 
9. 34mmo 1) M«l-fc Ko^^MJT/^-- 7Kfn^ (0. 9 
25 3 g, 6. 8 8mmo 1) £»1U «^#Lfc 0 RffcJKR:, fift^K**^ 

WflLT^bftfcHfcfcftj&U t e r t -T^W 4- [ { [4- (T 5 
(1. llg, 49%, cis/trans £#fc c 
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(c) 4- { [ (4-7$ J i/fu^i/jV) 7$/} ^>X7 

t e r t-^/V 4- C { [4- (75;M^) 7x-/V] 7$/} 
v'^n^^^V^/W-?/— h (2 9 0mg, 0. 8 0 2mmol) 
5 ©ttfcjt^l'i' (5ml) ^i&lCT b y 7/l^nf^ (3. 4ml) 

««#Lfc 0 K«T&, «£^JE@£LT#£>ft;fd«£, Tic 
W8tt»U ISfP^®?zk^hy ^^7k^T-^fpL/c 0 7j^i££M-f5B§IK:# 
feixyc^fffi^^ML, ftjjfci-* 4- { [ (4-7$ /^u-^ 

3)j\sifs=.;v} 75 7} -<^X7 5 K (2 9mg, i&>fs : 14%) £#fc„ 
10 1 H — NMR (DMSO-d 6 ) 5 ; 1. 01-2. 36 (m) , 6. 54 (1 
H, m), 7. 2 0 (1H, m) , 7. 63-7. 95 (2H, m) , 7. 79 
(1H, d, J = 8. 6Hz), 9. 95-10. 03 (1H, m). 

mmm 1 6 

trans-4- [{ [4- (75 /^^vl") isfu^W] #7V3j?:=W} 7 
15 $/) ^X7$ Ktf>8^ 

(a) trans-4- { [ ( t e r t -7" h ^v^W/j^V) 7 § / ] ^ 

*«ji5 (a) <Dj?mmzxRfo*?T\,\ mm<Dfc&to&&j&vit 0 tctc 

U trans-4- (75/^5^) n^i^^Vtf^&I^fcJ^ 
20 fc 0 

(b) trans-tert - 7'5vV ( 4 - [ { [ 4 - (7 $ / #/V/*czi 

25 L s trans-4- { [ (tert-7 h^iJ^=-M T^Jl* ^/U} 

(c) trans-4- ({ [4- (7$/*5vV) v^n^vvV] 
M0ill5 (c) <D^lc2pDTS^^tTV\ aS©^*Sr^Ufc„ fcfc 
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U trans-ter t-^jV (4- [ { [4- (X $ J ZAsiS—JV) y 

1 H — NMR (DMSO-d 6 ) 6 ; 0. 8 2-0. 9 5 (2H, m) , 1 . 2 
5 0-1. 42 (3H, m) , 1. 74-1. 85 (4H, m) , 2. 16-2. 
4 0 (2H, m) , 2. 7 7-2. 8 1 ( 1 H, m) , 7. 19 (1H, m) , 
7. 64 (1H, d, J = 8. 8Hz) , 7. 79 (1H, d, J = 8. 8H 
z) , 7. 80 (1H, m), 10. 01 (1H, s). 

mmmi 7 

10 4- C (f^y 4-4 7?y] ^X7 5 K©-frj* 

( a ) 1 -^^^Vfcf^y 4 -#7W</l^t K©^J$ 

^y/n^7§y (14. 8ml, 106mmol) ©ff7tKn77 
^ (2 0ml) -7 8°C}C-C1. 5 9M-n-^yf 7^ (7. 9 

8ml, 12. 7mmol) & 1 0#Mj&4tT»iTU 3 0#Mif#Lfco 
15 -7 8XHcX2M-h)) * ! ?/l'isy/l>*?T^**> (6. 3 4ml, 12. 7 
mmol) Sr5£MJ&»ttT«TU 3 0#M«#Lfc o Hfc, -7 8tl:tl- 

K> (2. Og, 10. 6mmo 1 ) (OT Yy fc Ko77 
> (2 0ml) »3 0^riWtiTU -7 8°C}£TlBfF^ #^-eM. 
I^T*#fiL3 0^Fim Xte2l*Wafi*Lfc. £»T#, 

*UT#fenfcJS?g©ftB|3:^yV' (2 0 0ml) $$Efcl N Mfc-C^U 

(lOg) Sr*p^ % «a^Ufc 0 »«E*9*LT»bn*:»aESr->y* 
^7A^nvl>^77^- (^ a n ziwi*/^ ;V= 5 0/1 T^tt}) 
1 — <>v ? 7Vtf^U> f ^-4-^/W^Vxt K (1. 19g, 5 5 

25 %) £#fc 0 

(b) 4- { [ (1 — O^/Hf-^y *?y-4— 1M T%J \ 

XT 5 K©-&j£ 
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1 H — NMR (DMSO-d 6 ) 5 ; 1. 16-1. 24 (2H, m) , 1 . 5 
2 (lH.m), 1. 67-1. 72 (2H, m) , 1. 83-1. 91 (2H, 
m) , 2. 77-2. 81 (2H, m) , 2. 90-2. 94 (2H, m) , 3. 
5 4 2 (2H, s) , 6. 17 (1H, m) , 6 . 5 1 (2H, d, J = 8. 6H 
z) , 6. 80 (1H, m) , 7. 2 2-7. 3 2 (5H, m) , 7. 48 (1 
H, m) , 7. 60 (2H, d, J = 8. 6Hz) . 
(c) 4- [ (fcf^y 4 -4 T$y] K©^/& 

HKfll 4 ©#&£$£ CT£j&£frV\ «H©fc«§*£-a^bfc 0 fcfcU 4 
10 - { [ (l-^^^vt'^y^^-4— T/V) jt^vv] 757} ^yX7$ KSr 

1 H — NMR (DMSO-d 6 ) 6 ; 0. 96-1. 08 (2 H, m), 1. 5 
8-1. 66 (3H, m) , 2. 35-2. 42 (2H, m), 2. 87-2. 
91 (4H, m) , 6. 17 (1H, m) , 6. 5 1 ( 2 H, d, J = 8. 6H 
15 z), 6. 80 (1H, m) , 7. 49 (1H, m) , 7. 60 (2H, d, J 
= 8. 6Hz) . 

mmm 1 8 

4- [ (1 — O^V^U v^-3 — f/V) T^y] 5 K©-&J& 

«m 0©#ftfcipDT£l&&fTV\ »H©^^Sr^fifcbfe„ fc£U 1 
20 -^O-^yV- 4 - 1?^ y K >-©ftb •? fc* 1 ~^<> S^v- 3 - fc°^ y K> • ig^? 

SIS : 1 5 8-1 6 0°C 
HJfem 9 

4- (^y^y-3-^;P75/) ^yX7 5KoM 

MM 1 8 4 - [ ( 1 -^<^v7Vk°-<y v>>- 3 — 757] ^>X7 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 0-1. 4 2 (2H, m) , 1 . 5 
8 (1H, m) , 1. 89 (1H, m) , 2. 09 (1H, m) , 2. 21-2. 
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28 (1H, m), 2. 39-2. 45 ( 1 H, m) , 2. 75-2. 79 (1 
H, m) , 3. 0 0-3. 0 4 (1H, m) , 3. 4 1 (1H, m) , 5. 9 4 
(1H, d, J = 8. 6Hz) , 6. 53 (2H, d, J = 8. 6Hz) , 6. 
80 (1H, m) , 7. 49 (1H, m) , 7. 60 (2H, d, J = 8. 6H 
5 z) . 

MMM 2 0 

4- [ (1 — ^VvVUfn ]} i?l/-3-Jjl') 7 5/] ^^XTS Ktf>-£l& 

10 fc 0 

MA : 1 6 0~1 6 2^C 

mmm 2 1 

4- (t°ny v>>--3 — (VKT5/) ^<^XT5 Ktf>£-J& 
15 ffi#!|2 0TWc4- [ (1 — ^vvvt°n y v^-3 — T^) 75 7] -<^XT 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 5 0-1. 5 6 (2H, m) , 1 . 9 
2-2. 03 (1H, m), 2. 54-2. 60 ( 1 H, m), 2. 6 9-2. 
89 (2H, m) , 2. 96-3. 01 ( 1 H, m) , 3. 7 8 ( 1 H, m) , 
20 6. 1 6 (1 H, d, J = 6. 8Hz) , 6. 51 (2H, d, J=8. 8H 
z) , 6. 83 (1H, m) , 7. 52 ( 1 H, m) , 7. 61 (2H, d, J 
= 8. 8Hz) . 

mnm 2 2 

4- [ (4-7^^pa^>) 7 5/3 ^X75K- h U 7/u*nftfJ 
25 imCn"^ 

( a ) t e r t — -f^/lt 4 - t Kn df-e^>^ n-^iyyi^/W^ — h <£>-g-J$; 

v^n^riJV— /u (8. 06 g, 7 0. Ommol) 

<Dt--7#s—frmi9i (12 2. 5mi) in, m&fciS^X&mki- h V V J» 

(2. 9 1g,. 72. 8mmol) (OfcWfo (52. 5ml) ^DXlfc#(^ $?- 
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t-Zf^-jV (15. 9g, 7 2. 9mmol) *UtfL, ^i&Klfc 

^JfSr^tMs l£#U ter t-^/V 4-fc Kn^^v'^o's^^ 
(2. 7 0g) LT#fc 0 *?c, TMi^lN-i^-Cf 

e r t -T^vV 4 - t Ka^f-^ n^^^l/^yw^ (11. 3 g ) 
(«rT14. Og, 9 3%) %mtc 0 
10 1 H — NMR (DMSO-d 6 ) 5 ; 1. 0 6-1. 2 0 (4H, m) , 1 . 3 
5 (9H, s) , 1. 6 9-1. 7 6 (4H, m) , 3. 12-3. 31 (2H, 
m), 4. 48 (1H, s) , 6. 64 (1H, d, J=7. 5Hz). 
(b) ter X--f^-)V 4-ttyi/?X2^-*-i/;V%;V/<?-— \-<D&& 
mtttWfl' (1. 7ml, 19. 5mmol) OSft^k^ (3 0 
15 m 1 ) tC x - 6 OtTCi^ 5vK*yV*3ri/ K (2. 0ml, 28. 2 mm o 1 ) 
omttJ-l/^fem (6ml) £ 1 OrSf^tf-CflTFU 6 CCKl&V^T 

1 0^r^j^Lfc o Hk^Xt e r t-^/u 4-fc Kn^-^P^i/;^ 
/W^— h (2. 5 6g, 11. 9mmol) 0j||yfl/yii (14 0 
ml) 5r3 5»ttTiTU - 6 O'C^V^T 4 0#M»Lfc o ^ 
20 ^7$y (8. 4ml, 60. 3mmol) 6 OXlfc&^XMiLitWZ, ^ 
?a^-eg^#j£Lfc 0 S«^#)}C7K^Px.. ^on*Mfi0jlfe o 

v j± -eft* l fc 0 mmzmjzmis lt# e> HfcaaE*^ y * 7 a * * h 

25 rt-7*f/V 4-^-^ry v'^n^iX/^/W^^— h (2. 23g, 8 8%) 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 0 6-1. 2 0 (4H, m) , 1 . 3 
5 (9H, s) , 1. 6 9-1. 7 6 (4H, m) , 3. 12-3. 31 (2H, 
m) , 4. 48 (1H, s) , 6. 64 (1H, d, J = 7. 5Hz) . 
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(c) tert-^/v 4- { [4- (7^y*;^-;U) 7 7 5 

1 H-NMR (DMSO-d 6 ) 6 ; 1. 14-1. 29 (1H, m) , 1 . 3 
7 (s, 9H, Boc) , 1. 5 7-1. 6 0 (1H, m) , 1. 76 ( 1 H, 
m) , 1. 92-1. 98 (1H, m) , 3. 18 (1H, m) , 3. 36 (1 
H, m) , 5. 8 9-5. 8 6 ( 1 H, m) , 6. 5 0-6.5 4 (2H, d, 
10 J = 8. 8Hz) , 6. 76-6. 79 (1H, m), 7. 50 (1H, m) , 
7. 5 9-7. 6 0 (2H, d, J = 8. 8Hz) . 

(d) 4- [ (4-7?y^D^i/;l/) 7$/] ^X75 K- h V ~7 )V 

t e r X-^f-fls 4- { [4- {T J % Mfi-*>) 7 ^-)V\ 757} > 
15 ?u^**/}V%)W<*~-y (167mg, 0. 5 0 1mmol) Olft^fl/J/ 

(4mi) mmm^ vvy^^mm (2. 2m n «r*anu Mmzxm& 

mWLtCo KJ&fcTSK mMtZZk\z.£9 s 4- [ (4-75/^a^> 
/V) 75/] ^VX75K- Fy7/Vtn^il (2 3 0mg, 10 0%) 

20 1 H-NMR (DMSO-d 6 ) 6 ; 1. 15-1. 45 (2 H, m) , 1 . 6 
3-1. 7 1 (3H, m) , (1H, m) , 3. 2 1-3. 3 0 (1H, m) , 
6. 5 4-6. 5 7 (2H, d, J = 8. 7Hz) , 6. 84 (1H, m) , 7. 
50 (1H, m) , 7. 61-7. 62 (2H, d, J = 8. 6Hz) . 

mum 2 3 

25 4- (rF7t Kn-2H-t°7^-4-^^T5y) ^<^X7 5 K©^ 

H»J1 0©^(c?i:«^\ J»«©fc*%&£j*Lfc. TcfcU 1 
-- <^^/V-4-b°^y Kf©ffcb»?R:, rfyt Kn-4H-t°y 

M,^ : 2 0 8 — 2 1 Ot 
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mmm 2 4 

4- ^XT5 K • by 7ntnStSIS©^ 

(a) tert-^f/l/ 4- [4- (T^y*^-^) 7^/=^] t'^ 
U 1 h<D&f$ 

5 p-tKo^yXTU* (3 4 3mg, 2. 5 0 mm o 1 ) <DT h 9 t K 
077^ (10ml) tert-7f> 4 - t Kn ^ri/- 1 - fcVSJJ 

v^yl^^l^-f (5 03mg, 2. 5 0 mm o 1 ) h y 7^:^*;*. 
7>f> (6 5 6mg, 2. 50mmol) ^Jn^Lfc^^ fcftTfcT^^vu T 
y , v ? ^7Wi?^r^V-h (1. 15ml, 2. 50mmol) £8$2JPU ^UKX 

7Pvf^77^- (^ao^i/A/^ — yV=9 9/1) Tlt$$lU ter 
t-^/V 4- [4- (75/*^=» y^/^] fc°^y^-l-# 
A/Kdf-v'U— >• (16 9mg, 2 1%) £#fc„ 

1 H-NMR (DMSO-d 6 ) 8 ; 1. 39 (s, 9 H) , 1. 45-1. 6 
15 0 (1H, m), 1. 89-1. 92 (1H, m), 3. 13-3. 20 (2H, 
m) , 3. 6 2-3. 6 9 (2H, m) , 4. 61-4. 66 (1H, m) , 6. 
99 (2H, d, J = 8. 8Hz), 7. 15 ( 1 H, m) , 7. 80 (1H, 
m) , 7. 8 1 (2H, d, J = 8. 8H z) . 

(b) 4- (t°-<y x/ls-4— 4)\>Hr**/) K • MJ7atnSt 
20 ^<D^$L 

mmm2 2 u) (o^mmcx^^m\ nm<D\^m^m^o ±tc 

U ter t-Zf^/V 4- [4- (X $ / 7J/V/J?~/V) 7:*/*$/] fc^y^? 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 7 4-1. 84 (2H, m) , 2. 0 
25 7-2. 1 1 (2H, m) , 3. 0 5-3. 2 4 (4H, m) , 4. 65-4. 
75 (1H, m) , 7. 03 (2H, d, J = 8. 8Hz) , 7. 19 (1H, 
m) , 7. 8 3 (3H, m) , 8. 5 5 (1H, m) . 
MMM 2 5 

4- [ (1 --<^^7Ph°-<y h'<D&!$ 



WO 03/082808 PCT/JP03/03978 

47 

MM® 2 4 "Cftfc. 4 - (t^!i^>-4 -^V^vO -OXT5 K • h y 7 
ntnfttS (12 5mg, 0. 3 7 5 mm o 1 ) <D1 , 2-^ooi^ 

(7ml)», ^X7;V7tK (0. 0 7 6ml, 0. 74 8mmol) 
RWJT-Z V*^*mk*i}m-th}) ?A (1 6 9mg, 0. 750 
5 mmo 1) SrSSanU M^T,«j*#b7t 0 EUfoWi*lN-ym<ki-h 

Ktu^yy^yj- (Hf xf /v/^ ^ ; -;i/= i o o / 1 fill)) rifiiu 

4 - [ ( 1 — tyit/W^ V 4 -4A>) -<VXT (4 4 m g , 

10 3 8 %) 

Bt£ : 166~168t 
H«J 2 6 

4- [ (l-^^/i/tv^y v?^-4— (fr) (^5vv) 7^y] ^yX7 5 k 

15 Ilife^J 1 0 l?#fc 4 - [ (1 -'Ov^Vt^y i?>-4-JsU) ^is 
XT $ R ( 3 0 9 m g , 0. 999 mm o 1 ) <D*?S —JV (6ml) feWK, 
ffiWt (0. 2 9ml, 5. 07mmol) , /<7*/W^ftK (0. 67g, 
8. OOmmol) M^7/*»^tM) (3 14mg, 5. 0 0 

mmo i) &*%}TKxmQistcmz. &m.\zxm&twi,ito &j&mT'&, m 

7> 0 ^SM^^^^AT^^b, M£^JES*LT#btbfcaS£i/ 
y*^;v*7Mn-7^77-f- (^op^V^^7" ^=9 7/3ti 

ttS) T^MSU 4- [ (1 i^A-t^y ^-4-^;V) (*?vl/) 7$ 

y] ^>X7 5 K (2 4 0mg, 7 4%) <Sr#fc 0 
25 18 1-18 3°C 

HWJ 2 7 

4- i>5vv (^y-^y-4-^/w) 7^;] ^>X7 5 

MM 2 6T*#fc4- [ (l-^^-^V^y ^^-4-^yV) (^5vV) 75 
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1 H-NMR (DMSO-d 6 ) 8 ; 1. 5 4-1. 6 6 (4H, m) , 2 . 5 
7-2. 66 (2H, m), 2. 76 (3H, s) , 2. 99-3. 0 3 (2H, 
m), 3. 75-3. 82 (1H, m), 6. 74 (2H, d, J = 9. 2H 
5 z) , 6. 89 (1H, br s) , 7. 60 (1H, br s) , 7. 70 
(2H, d, J = 9. OHz) . 

mmm 2 8 

4- [ (l-^^^bf^U^-4— <JV) T^/l -2-^f^^yX7 
10 (a) 2-^ ^i/-4- [ (l-^;l/^!j^y-4 — f ;V) 

«^l 0©^rfiCT^trm\ *iH^b^?r^Lfc 0 fcfcU p 



15 1 H — NMR (DMSO-d 6 ) 5 ; 1. 3 4-1. 44 (2H, m) , 1 . 8 
5-1. 88 (2H, m) , 2. 04-2. 11 (2H, m) , 2. 74-2. 
78 (2H, m) , 3. 2 8-3. 3 2 (1H, m) , 3. 45 (2H, s) , 
3. 64 (3H, s) , 3. 71 (3H, s) , 6. 16 (1H, d, J = 8. 
6Hz) , 6. 16 (1H, s) ,.6. 34 (1H, d, J = 7. 7Hz) , 7. 

20 2 1-7. 3 4 (5H, m) , 7. 52 (1H, d, J = 8. 4Hz) . 

(b) 4- [ (i -- <v^vt°^y ^>--4-^/v) r^y] -2-*h*e*s 

*?-J\> 2-^^-4- [ (1 -^^it/Ut'^}) T5: 
/] ^^y*^n— h (8 8 5 m g, 2. 5 Ommo 1) OfK7t Kn77^ (4 
25 ml) /^/-/V (4ml) N 4 N-zk^ffc^ Ml £ AtK^ (2. 

5ml) Sr*0^L, gj&fclT 6 l$Mjfc#Lfco 4 N-*MMW h y £ AtKSSSS ( 1 
ml) ^Pxifc^t, MtTlWQIH^Lfc. $btJl4N-7k»^hy 

(2mi) ttMttm^ iiacmnwLfc, £J»TH, «T 
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•%>?W7J±txi^ Ytfyyj— vvfcjvj*/ ^ ? ; 9 9/1 T?^ 

(6 9 5 nig, 8 2%) £#fc 0 
5 1 H-NMR (DMSO-d 6 ) 6 ; 1. 3 3-1. 44 (2H, m) , 1 . 8 
5-1. 89 (2H, m) , 2. 05-2. 12 (2H, m) , 2. 74-2. 
78 (2H, m) , 3. 32 ( 1 H, m) , 3. 46 (2H, s), 3. 73 
(3H, s) , 6. 16 (1H, d, J = 8. 0Hz) , 6. 17 ( 1 H, s) , 
6. 30 (1H, d, J = 7. 7Hz) , 7. 2 2-7. 3 4 (5H, m) , 7. 
10 5 3 (1H, d, J = 8. 5Hz) . 

(c) 4- [ (l-^y-;;Hf^yv'y-4-^;U) 75 7] -2-*h*i/ 

4- [ (l-^vVH^y^-4— iVV) 75/] -2-/ h^^m# 
i (221mg, 0. 6 4 9mmo 1 ) ©N, N-^f/V*M7^ K (6 
15 ml) i&fcfc, l-^/V-3- (3-^5vKT5/:/nlfA') > 
K -W&M. (1 8 7mg, 0. 9 7 5mmol), 1 - 1 Ko^i/^y/ h !J 7 
-/—;l"—7£$W%l (132mg, 0. 9 7 7mmo 1) N -^y^ntW^^P 
75> (0. 45ml, 2. 5 8mmo 1) ^^7^=^ (70mg, 

i. 3immo i) zmau Mmxcxmm&vit 0 Rj&m%mu$m 

^/V^A^n-^ h^77^- n a *;V^/7 ^ 7 — /V= 2 0 0/lt'^ 
tB) MU ? (C7 B W^7x^7 ? TLC (^dq^V^/- ^=9 0/1 0 "CJg 
M) "C**K-U 4- [ (1 — <i/*?A,\f<<y i^V-4 — f;V) 7*5/] -2-/ 
25 h * S/^yX7 5 K ( 5 6 m g , 2 5%) £#fc e 
: 155~157°C 



2-7 (fc°-<y ^>-4— T/KT5 /) -<VX75 Kco-afife 



■mm 2 9 
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MM2 8T?#fc4- [ (1-' <>Vj\<\f^Wl/-4-s( ;\,) T^/l -2-* 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 34-1. 3 7 (2H, m) , 1 . 8 
8-1. 92 (3H, m) , 2. 6 8-2. 7 5 (2H, m) , 2. 74-2. 
5 7 8 (2H, m) , 3. 34 (1H, m) , 3. 82 (3H, s) , 6. 21- 
6. 23 (3H, m) , 7. 03 (1H, br s) , 7. 31 (1H, br 
s), 7. 66 (1H, d, J = 9. 2Hz). 

mmm 3 o 

10 (a) 4- [ (1— 757] -S-^h^v^ 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 3 3-1. 44 (2H, m) , 1 . 8 
15 5-1. 8 9 (2H, m) , 2. 05-2. 12 (2H, m) , 2. 74-2. 

78 (2H, m) , 3. 32 (1H, m) , 3. 46 (2H, s) , 3. 73 
(3H, s) , 6. 16 (1H, d, J = 8. 0Hz) , 6. 17 (1H, s) , 

6. 30 (1H, d, J = 7. 7Hz) , 7. 2 2-7. 3 4 (5H, m) , 7. 

5 3 (1H, d, J = 8. 5Hz) . 
20 (b) 4- [ (1 --^v?/Vfcf-<!J i?^-4-' iJV) 757] -3-^h^v- 

WJ2 8 (c) <D3?mmcxRfc*ni<\ mm<Dib&%)&&j&Ltc 0 tctc 

U 4- [ (1 — <^V*h°s<}) i?^-4-, <,v) T$y] -3-^ h*is£& 

25 1 H — NMR (DMSO-d 6 ) 8 ; 1. 4 3-1. 5 3 (2H, m) , 1 . 8 
4-1. 88 (2H, m), 2. 05-2. 12 (2H, m), 2. 74-2. 
78 (2H, m) , 3. 31 (1H, m) , 3. 46 (2H, s) , 3. 80 
(3H, s) , 5. 20 (1H, d,- J = 8. 3Hz) , 6. 59 (1H, d, 
J = 8. 4Hz) , 7. 21-7. 34 (6H, m) , 7. 43 ( 1 H, dd, 
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J = l. 8, 8. 4Hz) . 

(c) 3 y* 9 s-4- (tr^y i»-4— f/vr$y) ^xt$ K©-a- 

1 H-NMR (DMSO-d 6 ) 6 ; 1. 2 3-1. 3 5 (2H, m) , 1.8 
2-1. 86 (3H, m), 2. 50-2. 59 (2H, m), 2. 91-2. 
95 (2H, m), 3. 34 ( 1 H, m) , 3. 80 (3H, s), 4. 89 
10 (1H, d, J = 8. 3Hz) , 6. 55 (1H, d, J = 8. 4Hz) , 6. 
90 (1H, br s), 7. 31 ( 1 H, d, J = l. 8Hz), 7. 38 
(1H, dd, J = l. 7, 8. 1Hz) , 7. 62 (1H, br s) . 
mMM3 1 

4- [ (1— OS^Hf^JJ 5?V-4 — 757] -3-^f;WyX7? 

15 

(a) p<^7W 4 — [ (1 ~<ls5?A']*'<y v^-4 — < ?V) T 
20 b^ffiWco 

1 H-NMR (DMSO-d 6 ) « ;1. 5 0-1. 60 (2H, m) , 1. 8 

5- 1. 88 (2H, m) , 2. 03-2. 09 (2H, m) , 2. 09 (3H, 
s) , 2. 7 8-2. 8 2 (2H, m) , 3. 35 ( 1 H, m) , 3. 47 (2 
H, s) , 3. 72 (3H, s) , 5. 16 (1H, d, J = 7. 9Hz) , 6. 

25 61 (1 H, d, J = 8. 8Hz) , 7. 21-7. 34 (5H, m), 7. 5 
5 (1H, d, J = l. 5Hz) , 7. 52 (1H, d d, J = l. 8, 8. 6 
Hz) . 

(b) 4- [ (l — <>^Vfc°-<y ^>-4— <;V) 757] -3-^?vV£ 
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U 3-^^-4- [ (1 — ' OitjUV^y i?i/-4-« <M T% 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 5 2-1. 5 9 (2H, m) , 1 . 8 
5 5-1. 89 (2H, m), 2. 04-2. 11 (2H, m), 2. 08 (3H, 
s) , 2. 78-2. 81 (2H, m) , 3. 32 (1H, m) , 3. 47 (2 
H, s) , 5. 07 (1H, d, J = 8. 3Hz) , 6. 58 (1H, d, J = 
8. 8Hz) , 7. 21-7. 34 (5H, m) , 7. 53 (1H, d) , 7. 
5 9 (1H, d d) . 

10 (c). 4- [ (1 -^si/jUtf^}) — <JV) 7% J] -3-y5vw< 

8 (c) ojjmfcmcxR]fc*ft\,\ %,m<D4k&m*&j&Lit 0 itiz 

U 4- [ (l— <^^vt^y^-4->i'^) 7?y] -3-p«^/k5S?A* 

15 : 156~158t 

mMM 3 2 

3 - y ?vv- 4 - ( ^ y 4 — T /UT 5 / ) ^yxr 5 K©-£$ 
»J3i-e#fc4- [ (l-^y^t'^y ^^-4— r/v) t?/] -3-y 

20 f/W<yX75 K*JDMS|.fc«V^ 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 44-1. 5 5 (2H, m) , 1 . 9 
1-1. 95 (2H, m) , 2. 09 (3H, s), 2. 72-2. 79 (2H, 
m) , 3. 09-3. 13 (2H, m) , 3. 46 (1H, m) , 4. 97 (1 
H, d, J = 7. 5Hz) , 6. 58 ( 1 H, d, J = 8. 4Hz) , 6. 84 

25 (1H, br s), 7. 53-7. 57 (3H, m). 

mmm 3 3 

4- [ (1— <>'Vs\sT J g/0-4-' <A>) T$7] ^yX7 5 K©-frj* 
(a) l-^S?/U-4-T^/^©^J* 
1 K y ( 2 . 0 g, 10. 6mmol)©^;-^ 
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(4ml) ^ifclC, -1 5DfctN-^^-N--fny^V^y (1. 39 
ml, 10. 8mmo 1) *-5tTO^O<t5}C3 0»l)tSTtfc o 
w£>j?3i^ mt^VVJ* (65mg, 0. 423mmol) ^Mi-f^Mx.^ 

-1 5x^\zx%kmm&s mmLxnhfitcum^imw^u nm^=^^ 

df-f-^/^rc^v= 2/1 T^tti) "ClfML, 1 — OitjU- 4 -Tif^7 > 
( 6 6 2 m g , 3 1%) £#fc e 
10 1 H-NMR (CDC 1 3) 8 ; 1. 84 (2H, m) , 2. 54 (2H, 
m) , 2. 60 (2H, m) , 2. 73 (4H, s) , 3. 65 (2H, s) , 
7. 2 5 (5H, m) . 

(b) 4- [ (1 — <^v ? /VT^Vn°V-4-^/M 75;] ^>X7 5 Ktf>n 

15 n»j 1 0 (o^m^m zx&fomi\< \ mm^^m Lfc 0 tcte l, i 

— ' <^v ? /P-4-t°-<y K^©fU?!9^ 1 — - <^^-4-TirVNV 

1 H-NMR (DMSO- d 6 ) 5 ; 1. 58-1. 91 (6H, m) , 2. 5 
4-2. 57 (4H, m) , 3. 5 8-3. 6 3 (1H, m) , 3. 63 (2H, 
20 s) , 6. 04 (1H, d, J = 8. 4Hz), 6. 47 (2H, d, J = 8. 
6Hz), 6. 81 (1H, br s), 7. 22-7. 32 (5H, m), 7. 
49 (1H, br s) , 7. 60 (2H, d, J=8. 4Hz) . 

mmm 3 a 

4- (T-trV-^-4 — fjVT^y) -<yX7$ R<D^j& 

25 mmmi 4<D3?mmixfrj&zft\,\ mm<Dfc&m*&&Ltc 0 tctcu m 
mm 3 3 xntc 4 - c ( 1 — ovvkt 4 — r a>) t $ ; ] ^yxr 5 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 9-1. 9 0 (6H, m) , 2 . 6 
4-2. 81 (3H, m), 3. 50-3. 52 (1H, m), 6. 03 (1H, 
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d, J = 7. 7Hz) , 6. 47 (2H, d, J = 8. 6Hz), 6. 81 (1 

H, br s) , 7. 45 (1H, m) , 7. 60 (2H, d, J = 8. 6H 
z) . 

HWJ 3 5 

5 3- { [4- (7 5 / 7i-;V] T^y} - 8 -Tiftfv' 

[3. 2. 1] ^^^-8-^yV/K^^l^— 
p-7^/^X7$K (9 5 3mg, 7. OOmmol) 0^/-;V (4 
2ml) t&WiK. Bffil (2. Oml, 34. 9mmol) MN-x^^M 
#-,V_4_ ^ n t v >- (2. llg, 10. 5mmol) ^IfittSHLfc 

io wz, *7m t Px~>T;fcmik*vmi-Yv vj* (2. 2o g , 35. 0 

mmo 1) &8sinLfc&K:, ^j&^T«ft^Lfc 0 il^teltff, 

nn*M/^/-;V) TitMU 3- { [4- (r^;*^- 

15 )V) 7^=-)V\ 7$;} -8-7flf^P [3. 2. 1] 8 -#/P< 

Jj^v^-h (419mg, 19%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 6:1. 18 (3H, t, J = 7. OHz) , 

I. 7 0-1. 8 7 (4H, m) , 2. 0 6-2. 08 (4H, m) , 3. 58 
-3. 59 (1H, m) , 4. 04 (2H, q, J=7. OHz) , 4. 08- 

20 4. 1 0 (2H, m) , 6. 14 (1H, d, J = 3. 8Hz) , 6. 52 (2 
H, d, J = 8. 8Hz) , 6. 84 ( 1 H, br s) , 7. 53 (1H, 
m) , 7. 63 (2H, d, J=8. 4Hz) . 
MMM 3 6 

4- [ (l-^^A-t^y v^-4-- -O'XT^K^)^ 
25 (a) -<i/vvU 4- [ (1 -^^i/^fc 0 -^ Jj;Ut$-;u1 

4 - ( 4 — k K o^r^;l/*^;^yyV ;v) y • — ££fe£ (472 
mg, 1. 7 5mmol) ON, N- v?;>< 5vP/lvW*7 5 K (9ml) 
tt^^^Cl. Oml, 8. 6 9mmol) (1. 2 1g, 



WO 03/082808 PCT/JP03/03978 

55 

8. 7 5mmol) SrflPXLfc&K, 8 OtKlT 1 7mm&WLtc 0 £J»T^ 

5 ^^/V=9/lT*^ttl) ICiSfjfi^ffVX -OvvV 4- [ (1-- <>v?/V 
f^y 4 Ky^/x- h ( 3 5 1 m g , 4 9%) 

( b ) 4 - [• ( 1 -^>>^ t°-< y i?y- 4 — f /V) ^/VtK-^] £M>^m<D 

10 -<^v?^ 4- [ (1 — ' <>^jU\i°^]) ^- 4 _^, V ) ^^_^] 

h (3 5 lmg, 0. 84 9 mm o 1) <D^?/—;V (1 0ml) &mc, 
4N-*mki-h}) $J**.m& (2. lml) ^Pt, M^TIut2. 5 B# 
P^^LfCo £j»T&s ^SP^1N-4I^>!JD^^?PU (pH7) % 2g^#>£ 

15 I^O/W^f^^TLCia^il (^DD^A/^^;-;l/=l/l-e 
MM) £fTV\ 4- [ (1— Oit/Ut^V i?y- 4-J JU) %;VT$=.;V\ 
(26 2mg, 9 5%) £#fc 0 
( c ) 4 - [ ( 1 ti/i? ; ut°<< y v?^- 4 -4 )V) tuVifs=.,V\ ^^X7 5 

20 «0ij2 8 (c) ©^(^CTS^^fTV\ ^S©lfc^££j&Lfc 0 fcfc* 
U 4-[ (1— O-v^/Vt^y v?>-4— f/V) £,ft»£jjjr£f 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 5 0-1. 6 2 (2H, m) , 1 . 7 

3- 1. 76 (2H, m) , 2. 07-2. 14 ( 2 H, m) , 2. 81-2. 
25 8 8 (2H, m) , 3. 3 3-3. 4 8 (1H, m) , 3. 48 (2H, s) , 

7. 21-7. 34 (5H, m) , 7. 55 (1H, br s) , 7. 94-8. 
0 2 (4H, m) , 8. 1 3 (1H, m) . 

mmm 3 7 

4- (tV<y$?i'-4->f/U#/M?=/V) ^yX7U*©^ 
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MMM3 6T*#fc4- [ (l-'O-v^t'^y i?^-4-4M %)Vi$—jV-\ 
^yXT U* (6 0. Omg, 0. 186 mm o 1 ) <Dx.jr J —;V (14ml) 
®mfcs *?WLT (6 0. Omg) t 1 0%-s<7i?VJ±/lpkm (15 

mg) »inu mfa&WTfcx 4mmmtLtc 0 Rjt^j^., r-itiiu 

J—JV/T^-T^ 1 0 0/1 0 0/2 (10) &1 0 0/1 0 0 
/5 (10) ) £?tV\ 4- (fc^y v^-4— f;^/V^-^) ^yX7 5K 

(6. Omg, 14%) t4- [tKn^ ( fc'^y 4 ->fA0 *^-jV\ 

^X7 5K (14. 8mg, 3 4%) %b t>*C&6@ft;£ LT#fc 0 
10 1 H — NMR (DMSO-d 6 ) 5 ; 1. 2 9-1. 4 5 (2H, m) , 1 . 5 

7- 1. 68 (2H, m), 2. 60-2. 64 (2H, m) , 2. 92-2. 
96 (2H, m), 3. 45-3. 53 (1H, m), 4. 10-4. 14 (1 
H, m) , 7. 5 4 (1H, br s) , 7. 9 5-8. 0 2 (4H, m) , 8. 
13 (1H, br s) . 

15 mmm 3 8 

4- [t Kndrv' i?>>- 4-4 M ^X7$ K<D-£fifc 

3 7 £ mm<D%mcxmm<Dfc&%)&&]$.Ltc 0 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 0 0-1. 2 2 ( 2 H, m) , 1 . 4 

8- 1. 66 (2H, m), 2. 24-2. 35 (2H, m), 2. 72-2. 
20 9 0 ( 2H, m) , 4. 27 (1H, d, J = 6. 4Hz) , 5. 19 (1H, 

br s) , 7. 28 (1H, br s) , 7. 31 (2H, d, J = 8. 3H 
z) , 7. 79 (2H, d, J = 8. 3Hz) , 7. 89 ( 1 H, br s) . 
9 

4- [ (l — <>^vtf-<y ^-4-^/v) *5vv] ^<yX7 5 K©£-j£ 
25 ( a ) 4 - ( t°-< U i?^- 4 — T /V^ 3VW) £S» • 

4 - (4 - 1 ko ^^^^v^^y-r^v) t°-<y s?^ • — *t»ja (8 0 9 

mg, 3. OOmmol) ©* (5. 5ml) bWffiBSt (0. 5ml) <Djg-£$g 
m.K. 10%-^7^V^i (lOmg) 7k«#H^iT, 7 0°C 

fcT7^K (2^i(D7K^^®HZi-5)*T*) WLfc 0 KJ«TfL ±7* Vm 
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4 -- r ^v) gMmrn • ( 4 7 2 m g , 62%) &mc 0 

(b) ^i/^/P 4- [ (1 — <^v?/Vt°^y >?^-4— *^7V] 

5 «0!!3 6 (a) ©^|C?CTK^^\ *l£©ifc£4&£^fifcLfc„ fcfc 

( c ) 4 - [ ( l -^y^tx y v?^_ 4 ^ ^] sfcA^n©^ 

mmmse (b) o^rjfe^cr^^m\ *§H^^tr^Lfc 0 

U 4- [ (1 — z>*?A,iT'<y i?y-4-s ov) **5-)V\ -<>-y-c 

10 -hftlWsHc^v^. 

(d) 4- [ (1— ^v^tf^y ^v-4— T/U) ^/v] ^yX7; K© 

U 4- [ (i-^^^y^-4— f/v) 

15 ^fc„ 

1 H — NMR (DMSO-d 6 ) 5 ; 1 . 12 — 1. 23 (2H, m) , 1. 4 
7-1. 51 (3H, m) , 1. 79-1. 86 (2H, m) , 2. 52-2. 
54 (2H, m) , 2. 7 2-2. 7 6 (2H, m) , 3. 43 (2H, s) , 
7. 19-7. 31 (8H, m) , 7. 76 (2H, d, J = 8. 3Hz) , 7. 
20 8 8 ( 1 H, b r s ) . 
HWJ4 0 

4- (fc>iy^v-4_^,v^ 7l ,) -<>XT5 K©M 

»J3 9T*#/c4- [ (1 — O-^/Vt^y v?^-4-^yV) **f-)V\ /<yX7 
25 5 KSrl^UcfflV^ 

1 H — NMR (DMSO-d 6 ) 8 ; 0. 94-1. 0 7 (2H, m) , 1. 4 
2-1. 56 (3H, m) , 1. 98 (1H, br) , 2. 2 6-2. 3 8 (2 
H, m) , 2. 50 (2H, m) , 2. 8 3-2. 8 6 (2H, m) , 7. 20 
(2H, d, J = 8. 3Hz) , 7. 26 (1H, br s) , 7. 76 (2H, 
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d, J = 8. 3Hz) , 7. 88 (1H, br s) . 
mMM4 1 

4 - tV*5 1 -J;\"<yX7 5: KO^J* 

(a) 4- (4-^;i/t^7^>-i--f;w) 

5 4-7;Vtn^/-MJ;M2. 50g, 20. 4mmol) ©N, N-v> 
^f;V*/VAT5 K (25ml) JfcJfcR:, l-^>^/Vtf^7^^ (4. 3ml, 
2 4. 2mmo 1) £&&;&y *A (5. 65g, 40. 9mmol) StfRflPU 

1 2oticxi 8^n«»ufc. r*j»t«, $m*v v&zmiu mm** 

M {^*y->/mk=z-J-;\<) &=frv\ 4- (4 — zis&A'M'ZjW- 1 ->f 

AO s<lsi/-hy;l> (4. 9 2g, 8 7%) £#fc 0 

(b) 4- (4-^y^;V^7> ? >-l-^/V) -<yX7$ K©^ 

4 _ (4-^y^^7i?y- i h^/V (8 3 2mg, 3. 

15 OOmmo 1) (DWMtm (6ml) 8 Otl? 1 BWRHfttLfc. 

- U-^^vvVfc^yi^-l -^/V) ^X75 K (8 2 3mg, 9 3%) 

20 ( c ) 4 - v^- 1 -^VWOXT $ K©-£f& 

_ U-^^VfcV^y^y-l-^/V) ^yXT; FW«^fc. 
1 H-NMR (DMSO-d 6 ) 5 ; 2. 78-2. 81 (4 H, m) , 3 . 1 
1-3. 14 (4H, m) , 6. 89 (2H,-d, J = 9. 0Hz) , 6. 99 
25 (1H, br s) , 7. 68 (1H, br s) , 7. 72 (2H, d, J = 
9. 0Hz) . 
££094 2 

t e r t-zf*5-;V 4- { [4- (T^/TJA^A) - 3 PD7i^] 
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(a) 4- { [1- (tert-/h^^;^=;V) t -^y^ > _ 4 _^ 

4-75/-2-^DDfeiSi (8 5 8mg, 5. 0 0mmol)0^; 
-;M3 0ml) ttC, HI (1, 5ml, 2 6. 2mmol) ^t-^f 
5 JV 4-^y-l -t°-<y^^/^>e/W-h (l. 5 2g, 7. 48 
mmo 1) £^SfclT»Lfc^K: N TkTk^Ti'TV TkfJtfc*?*-?- hi; £A 
(1. 57g, 25. Ommol) ^MLfc^^ ^&£-Ci«&#Lfc 0 £ 

9 7/3t« <MtV\ MO«^#5 4- { [1- (tert-y^ 
t'^y i?^-4-, (ji,] 7 S y] -2-^nn$.|fi (1. 7 

Og) £#fc 0 

(b) tert-^f;l/ 4- { [4- (7^;*M^) -3-^no7 
15 T^y] if'<yi?>-l-3j;utf3c^u~h(Dfr& 

MOWW5 4- { [1- (t e r t -7 h jV^-jV) y 
>-4-y(;y\ -2-^n$I|f (1. 7 0 g) (DN, N-v>/^ 

M/VA7 5 K (45ml) m&l^ l-^5vV-3- O-^W^T* 
ntVV) 5 K -gag (1. 4 1g, 7. 3 6mmol) % 1-tK 

20 n=¥^>-^hyTy-/W--^KfPt) (9 9 7mg, 7. 3 8mmol) , ^ 
y^PtVV^^T^^ (3. 45ml, 19. 8mmo 1) MI^T^- 
^•(5 2 6mg, 9. 83mmol) £»U M^T«^#Lfe„ 

^/^ai^=5/lT-JlM) *fTV\ t e r \ -Zf^)V 4- { [4- 
^U-Y (5 9 8mg, -■XMM%2Z%) frfttc* 
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1 H — NMR (DMSO-d 6 ) 5 ; 1. 1 8-1. 24 (2H, m) , 1 . 3 
9 (9H, s) , 1. 82-1. 85 (2H, m) , 2. 90 (2H, m) , 3. 
41-3. 45 (1H, m) , 3. 82-3. 87 (2H, m) , 6. 13 (1 
H, d, J = 7. 9Hz) , 6. 19 (1H, d d, J = 2. 2, 8. 4Hz) , 
5 6. 5 9 (1H, d, J = 2. 0Hz) , 7. 20 (1H, br s) , 7. 2 
6 (1H, d, J = 8. 4Hz), 7. 43 (1H, m). 

mmn 3 

10 mffl2 2 (d) ©*jS»cfllDT»SSrffV\ »JHo^^«r^bfc„ 1t.1t 
U H3&#J4 2"C#fct e r t-^/V 4- { [4- (7 5 7*M-;i.) - 
3-^no7x=;l/] T5/} fc°^y v^- 1 -jfrA^i/V- h ^rjO^Wei^B 
fc. 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 4 4-1. 5 5 (2H, m) , 1 . 9 
15 5-2. 03 (2H, m), 2. 94-3. 04 (2H, m), 3. 27-3. 
35 (2H, m), 3. 51-3. 60 (1H, m) , 6.54 (1H, dd, 
J = 2. 2, 8. 4Hz) , 6. 62 (1H, d, J = 2. 0Hz) , 7. 18 
(1H, m) , 7. 27 (1H, d, J = 8. 4Hz) , 7. 45 ( 1 H, m) . 
M#l4 4 

20 4- [ (1— OvvVtf^y i?y-4— <iJV) 757] -2-7on^yX75 

(a) 4-7^-2-700^X75 KO^ 
4-757-2-7Bng,|Si (8 5 8mg, 5. 0 0 mm o 1 ) ©N, N 
-^fM;VA7 5 K (5 0ml) MlC, WcT & (1. 0 7 g, 
25 2 0. Ommo 1) , l-^/U-3- ( 3 - v^=3vKT 5 / fA-) 
^§K-Sifi(2. 8 8g, 15. Ommol), 



yry— zkfPt? (2. 03g, 0. 15. Ommo 1) M^V/nt 8 
/ViW^y (7. 0ml, 40. 2mmol) U iSttMjf 
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= 5 0/l-CSHl) £frV\ 4-7$/-2-^an^<yX75 K (6 7 3mg, 

5 7 9 %) %ntc 0 

(b) 4- [ (1 — <J/£Vl/tV*y f/U) 7 5/] -2-^nn-< 

-75/^X7$ K©ftfcUKl, 4-757- 2-^nn^X7 5 KSrJBv^ 
10 fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 30-1. 41 (2H, m) , 1. 8 
3-1. 86 (2H, m) , 2. 04-2. 11 (2H, m) , 2. 73-2. 
77 (2H, m) , 3. 24-3. 3 0 (1H, m) , 3. 46 (2H, s) , 
6. 11 (1H, d, J = 7. 9Hz), 6. 49 (1H, dd, J = 2. 2, 
15 8. 7Hz) , 6. 56 (1H, d, J = 2. 2Hz) , 7. 18 ( 1 H, br 
s) , 7. 21-7. 34 (6H, m) , 7. 42 ( 1 H, br s) . 
HJfe0il4 5 

3-^dd-4- (tf^y ^^-4— r/u7? y) ^yX7$K©^ 

(a) te r t-^^jV 4- { [4- (75/*M=/V) 7x^] 75 

20 /} tv<y j?^- i 

p-75/^X75 K (2. 72g, 20. Ommol) ©1, 2-^n 
ni;?> (8 0ml) gfc t-zf^)V 4 -^y- 1 - tf^y 
dr^^w- ^ ( 8 l2g , 39. 9mmo 1) ©1, 2 - a nsi^ y (3 

mint hyr*f^>**ft*^#^-hy *a (i 1. 3 g , 50. 1 

25 mmo 1 ) RTffiWt. (2. 3ml, 4 0. 2 9 mm o 1 ) Lfc^JC, JKtt 

(^no^V^;^=9 5/5-C^fctj, X^op*M/ft8 
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^/U=3/2-CWlii) &fiTV\ tert-^ 4- { [4- (T5 
4?-/V/) 7s-;v] 75/} t°-<y v?V- 1 b ( 5 . 7 3 g , 

9 0%) &#fc 0 

(b) tert-^ 4- { [4- (7 5 / ;V) -2-^od7 

tert-^ 4- { [4- (7 5/*;V^V) 7x^] 75/} fc° 
v^-l -#7V2j?3r^W- h (9 5 8mg, 3. OOmmol) <D2-^xi 
(2 5ml) N-^nnaA^*f? (401mg, 3. 0 

Ommo 1) £7JP;i N MfcTil*fc*#Lfc&fc:, 6 0°C (CT4HfWLfc, 

V\ tert-7f;V 4- { [4- (7 $ / %^7$=.jV) -2-^pp7xz 
^3 T 5 J } fcV* y S^- 1 -a/l^S" U-h ( 7 9 0 m g , 7 5%) £#fc c 

15 (c) 3-^nn-4- (tVJv?>-4-^^75/) ^yX7 5 K©^ 
t e r t-zf^-jV 4- { [4- (7 5 7 %JV£~JV) uu? ^~ 

A"] 757} t°^Uv?^-l-*7^^^W— b (8 5 0mg, 2. 4 0 
mmol) ©Ift^f^y (15ml) MC> MJ7;^oit (9. 5 
ml) *m7Ltz.m^ Mf£T^«#Lfc 0 SWT^s Silt, 1N-* 

20 1Mb"*- "7^7K^^7JDKlfc#{C s f^^^/Vt^pp^/l^AT'tttBLfCo 

-4- (^y^y-4-W$7) ^X75 K (3 8 3mg, 6 3%) £ 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 0-1. 4 2 (2H, m) , 1 . 8 
25 0-1. 84 (2H, m), 2. 02 (1H, br), 2. 54-2. 57 (2 
H, m), 2. 90-2. 94 (2H, m), 3. 41-3. 44 (1H, m) , 
5. 22 (1H, d, J = 8. 1Hz) , 6. 78 (1H, d, J = 8. 8H 
z) , 7. 06 (1H, br s) , 7. 66 ( 1 H, dd, J = 2. 0, 8. 
6Hz) , 7. 72 (1H, br s) , 7. 80 (1H, d, J = 2. OH 
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Z) . 

mmm4 6 

5 5T*#fc3 nn-4- (t°^y 4 y ) /<yX7 

§ K (1 OOmg, 0. 3 9 4mmo 1 ) <D 1 , (4ml) 
»,^X7/VftK (0. 0 5 2ml, 0. 512mmol), hVT± 
h^i/frmfc&tmi-VV !>A (2 2 2m g, 0. 9 8 5mmol) XOtftK 
(0. 045ml, 0. 7 8 6mmol) &J&bnUfcfcte. ^fi(CT^^L 

10 fc 0 ejsiiti*, lN-TkMit-rhv tJ»7km&tm\ si^^vvtttBu 



4- [ (1— O^Vt^y^-4-^^) T5y] _ 3 _^ DD ^ 
>XTS K ( 9 6 m g , 7 1%) ^Sfi|^iU#/c 0 
15 'H-NMR (DMSO-d 6 ) 8 ; 1. 5 0-1. 6 0 (2H, m) , 1 . 8 
4-1. 87 (2H, m) , 2. 06-2. 13 (2H, m) , 2. 75-2. 
79 (2H, m) , 3. 41 (1H, m) , 3. 47 (2H, s) , 5. 26 
(1H, d, J = 8. 3Hz), 6. 78 ( 1 H, d, J = 8. 8Hz), 7. 
05 (1H, br s) , 7. 21-7. 34 (5H, m) , 7. 66 (1H, 
20 dd, J = 2. 0, 8. 6Hz) , 7. 71 (1H, br s) , 7. 79 (1 
H, d, J = 2. 0Hz) . 
MMW4 7 

4- [ (l— O-^t'^y T$y] -2-^f;^X7^ 

25 (a) 2 f 4-^ h D^y^/- h y 

2-7n^-5-zFnh;Uxy (7. 56g, 35. Ommol) ON, N 
-^^f;I/*;^75 K (8ml) ->7yft« (3. 76g, 4 2. 

Ommo 1) fcjp^ 14 5°CT'5B#F B m^Lfe 0 ^171, Jfrffc!&2«. 6 
(9. Og) OIN-Ii (67ml) *ttfcfi:*? x 6 0ttT2 0^| 
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mwhtzm^ mm^^xt&mu &xmr&, m^^^t-i&7Ku 

4-nfo^/zM);l/ (4. 92g, 87%)£#fc„ 
5 (b) 4-T^J-2-*^-j\"<^J- h])^<D^ 

2-^^-4--hn'<y^fy;V (3. 80g, 2 3. 4mmol) © 

(i 4 0mD mm^ mtx*' 2-mm a 8. 5 g , 8 2. o 
mmo i) *Mx.s M^wrx3^mmw\,tc 0 za&mT&, mm^m^Lx 
'&(btifc.nm*s mm^^xm^u mmm<.m-tb}) v^mmxm^i, 

u im^y*i"}j±xmfcL, MT&vtz 0 mmzfemi^ a-tkj-2-^ 

f-jU^yy?- Y V ;v ( 2 . 8 9 g , 9 4%) 

(c) 4-7?;-2-^f;^X75 h*<D<&jfc 
4-7^-2-^^y^MJ;V (7 9 3mg, 6. OOmmol) © 

15 mm. (1 2ml) 8 0t)T-l^P^#Lfc o 7k7.kM&#\ 

»<tLT#§<bi:%^ N mm^-hm^^x^mx^ 4-t$;-2-? 

f;MyX75K(8 8 2mg, 9 8%) LT#fc 0 

(d) 4- [ (l-^^/H^y v?>--4_^yv) 75/] _ 2 -^5vl^< 
20 ^XT5 K©-£j& 

mmii o(Dxm\cmzxBijfcz?T\,\ nmo^m^^Lt^ tttcu P 

-7^^X75 K<Dftfc><!H^ 4-75/-2-^f;^yX7 5 RSrfflV^ 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 3 0-1. 4 0 (2H, m) , 1 . 8 
25 3-1. 8 7 (2H, m) , 2. 03-2. 10 (2H, m) , 2. 29 (3H, 
s), 2. 74-2. 7 8 (2H, m) , 3. 21-3. 23 (1H, m) , 3. 
45 (2H, s) , 5. 71 (1H, d, J = 8. 1Hz) , 6. 33-6. 3 
5 (2H, m) , 6. 81 (1H, br s) , 7. 2 0- 7. 3 4 (7H, 
m) . 
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mmm4 8 

1 H — NMR (DMSO- d 6 ) 6 ; 1. 13-1. 26 (2H, m) , 1.8 
0-1. 83 (2H, m) , 2. 30 (3H, s) , 2. 5 2-2. 5 6 (2H, 
m) , 2. 9 0-2. 9 4 (2H, m) , 5. 71 (1H, d, J = 8. 1H 
z) , 6. 3 3-6. 3 5 (2H, m) , 6. 80 (1H, br s) , 7. 2 
10 0-7. 2 3 (3H, m) . 

mnvu 9 

4- [ (l-^i/vvPfc^y Vl/-4-J;V) T$y] - 2- t Kndf-i^OX 

H«J 2 8 -e#fc 4 - [ ( i — t°-< y 4 -- r yv) r 5 / ] - 2 

15 -^h^yXT^ K (1. 20g, 3. 5 4mmol) ©»fW> (3 
6ml)^ 1M-H»")|/Sft^fv« (10. 6ml, 10. 
6mmol) *mTLK.m^ m.ffi.KXm&MWlstc 0 jE^ lM-£^*!> 
^/mbt^ls^W. (4. 3ml, 4. 3mmo 1) %M5_±Wz., M^\ZX 

20 ^np^AT-tttUL^^Cfc^^t, *if &^3tLT#;fca?£^o^-C, 
Wl3>f)V*7Ktu^ hfyy^-K^zmU {fuu-fc^j*/}? ;—jv/ 

t^-ttK=9 o/i o/o. 1 ri&ffl, im^viv'^ y ~^== 1 o 

0/1. 5-C-mB) M:/W^7f^TLCia^SI (^n'*M/^ 
^;-;V/7^7*=9 0/10/0. 1 "CUP) £frV\ 4- [ ( 1 — < 
25 >\yjV\f^ \) T ^ / ] - 2 - fc Kn^r^yX7 § K (438 

m g , W : 3 8%) £#fc D 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 5-1. 3 8 (2H, m) , 1 . 8 
2-1. 86 (2H, m), 2. 02-2. 10 (2H, m), 2. 73-2. 
77 (2H, m), 3. 22 (1H, m), 3. 45 (2H, br s), 5. 
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88 (1H, d, J = 2. 0Hz) , 6. 05 ( 1 H, dd, J = 2. 2, 8. 
8Hz) , 6. 15 (1H, d, J = 7. 7Hz) , 7. 22-7. 31 (6H, 
m) , 7. 47 (1H, d, J = 8. 8Hz) , 7. 82 ( 1 H, br s) , 
13. 3 1 (1H, s) . 
5 MMM 5 0 

2-fc (fc^y 4 5 j ) ^XTS K©^fife 

Ifl4 9t#t4- [ (l-^>^Hf^y^-4_^ /P ) _ 2 -t 

10 1 H— NMR (DMSO-d 6 ) 8 ; 1. 17-1. 2 5 (2H, m) , 1 . 7 
8-1. 81 (2H, m) , 2. 54 (2H, m) , 2. 8 8-2. 9 2 (2H, 
m) , 3. 2 2-3. 24 (1H, m) , 4. 35 ( 1 H, m) , 5. 87 (1 
H, d, J = l. 8Hz) , 6. 0 2-6. 0 5 (1H, m) , 6. 12 ( 1 H, 
d, J = 7. 0Hz) , 7. 25 (1H, br s) , 7. 46 ( 1 H, d, J 

15 =8. 8Hz) , 7. 8 7 (1H, b r s) . 

MMffl 5 1 

4- [ (1— <>^/V^V^y-4-4M 75/] -3-tKn^^VX 

20 »J3 0 (b) T'#fc4- [ (1— <^/Vt°^y^- 4 —f^) T$7] - 

'H-NMR (DMSO-d 6 ) 8 ; 1. 4 3-1. 4 6 (2H, m) , 1. 8 
7-1. 90 (2H, m) , 2. 14 (2H, m) , 2. 7 6-2. 7 9 (2H, 
m) , 3. 2 8 (1H, m) , 3. 5 0 (2H, br s) , 4. 7 3 (1H, 
25 d, J = 8. 3Hz) , 6. 48 (1H, d, J = 8. 3Hz) , 6. 79 (1 
H, br s) , 7. 18-7. 35 (7H, m) , 7. 49 (1H, br 
s), 9. 43 (1H, s). 



■mm 5 2 
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3-t (tr^y v?y-4-w$/) ^yX7U'©M 

WJ5 1T^7t4- [ (1 — <>i?/VK^<V (Ad T^S] - 3 - t 

5 1 H— NMR (DMSO-d 6 ) 5 ; 1. 18-1. 28 (2H, m), 1.8 

3- 1. 86 (2H, m) , 2. 50-2. 56 (2H, m) , 2. 89-2. 
93 (2H, m) , 3. 32 (1H, m) , 4. 75 ( 1 H, d, J = 8. 3H 
z) , 6. 44 (1H, d, J = 8. 3Hz) , 6. 74 ( 1 H, br s) , 
7. 15-7. 18 (2H, m) , 7. 43 (1H, br s). 

10 MMM 5 3 

4- [ (1 — <^i?jls\?^V v^-4— f/I/) 7$/] -2-7 P P^^rv^-<>X 

H»J 4 9 -Cl#fc 4 - [ ( 1 — <^>?^ ]) ^y- 4 — f )V) 757] - 2 
-tKn^yX7?K (55m g, 0. 169mmol) ©N, N-v?^^ 
15 /V*M7$K (4ml) l-^/n/NVdeiil, 10. 6 

mmol) ti%M2r})$J* (2 5mg, 0. 1 8 1 mm o 1 ) £AP;tfc^C, 7 

0°c^-c5B#w»#ufc o so»Tm, gfflS^^/vTfttau ^«Ji 

/^f^^TLCia^iM (^nn*M/^^/-;V=9 0/1 O^fctl) 
20 *'+T\<\ 4- [ (1 — <is*?A,K'<y i?y-4-' (M T$7] -2-^n/Kdr 
^-<^XT 5 K ( 4 8 m g , 7 8%) £#fe 0 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 98 (3H, t, J = 7. 3Hz) , 
1. 33-1. 43 (2H, m), 1. 72-1. 81 (2H, m) , 1. 84 
-1. 88 ( 2 H, m) , 2. 05-2. 12 ( 2 H, m) , 2. 74-2. 7 
25 8 (2H, m), 3. 27 (1H, m), 3. 46 (2H, s), 3. 99 (3 
H, t, J = 7. 3Hz) , 6. 1 1 (1H, d, J = 7. 9Hz) , 6. 18 
-6. 21 (2H, m) , 7. 07 ( 1 H, br s) , 7. 22-7. 34 
(6H, m), 7. 65 (1H, d, J = 9. 2Hz). 



■$m 5 4 
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^»J5 3TWc4- [ (1— <^v ? /Vt°^y v?^-4 — r*0 T^y] -2 
-/n^^yXJU* (4 5. Omg, 0. 12 2mmol) 
(5ml) JfiPftlC, ^»7^=!)A (4 5. Omg) MO%-^7^V 
5 ft* (14m g) £»U 3K^#TfcT4B#ra«#Lfc. RJfcfl&TgK -fe? 

(^PP*^/y*y-;iVT^-77k=9 0/1 0/0. lfli) &fT 

v\ 4- (t o -sy vV-4— fA-r^y) -2-/o#^yX7-;K (19. 

Omg, 56%) %Wc 0 

10 1 H — NMR (DMSO-d 6 ) 6 ; 0. 98 (3H, t, J = 7. 3Hz) , 
1. 14-1. 25 (2H, m) , 1. 7 2-1. 84 (4H, m) , 2. 00 
(1H, br s) , 2. 5 0-2. 5 5 (2H, m) , 2. 89-2. 93 
(2H, m) , 3. 99 ( 2 H, t, J = 6. 4Hz) , 6. 10 ( 1 H, d, 
J = 8. 1Hz), 6. 18-6. 20 (2H, m) , 7. 07 ( 1 H, br 

15 s) , 7. 28 (1H, br s) , 7. 6 5 (1H, d, J = 9. 2Hz). 

mMM 5 5 

4- [ (l-^<>^\f^<})^-4--fM 7$ y] -2— fyzf*tf*f< 

yX7-; 

H«j4 9"C#fc4- [ (1 — ^^tfXLi; S^-4 — f/V) 7 5 y] -2 
20 -tKn^yX7U* (9 6. Omg, 0. 2 9 5mmol) ©N, N— 5? 
^fMW$K (5ml) MtC, a^h^y^ntr^ (0. 0 3 1ml, 
0. 3 1 1mm o 1) (lOlmg, 0. 310mmol) SrJn 

($J1 : 1) «**-caiiJU «S^«^^v">AT*^7KL, ffiB 

n^/VA/^^y— /l/=9 0/1 Ot?JSM) £rffV\ 4- [ (1 — tl/is/ls}?^ 
V Vis- 4 -J fr) 75 y] -2-^y/n^v//<yX7U* (7 1. 2m g, 
6 6 %) £#fc c 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 31 (6H, d, J = 6. 1Hz) , 
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1. 30-1. 39 (2H, m), 1. 85-1. 89 (2H, m) , 2. 05 
-2. 12 (2H, m) , 2. 74-2. 78 (2H, m) , 3. 28 (1H, 
br s), 3. 46 (2H, s), 4. 62-4. 69 (1H, m), 6. 0 
8 (1H, d, J = 8. 1Hz) , 6. 18-6. 21 (2H, m) , 7. 04 
5 (1H, br s) , 7. 2 3-7. 3 2 (6H, m) , 7. 66 ( 1 H, d, 
J = 8. 6Hz) . 

*mm 5 6 

10 »J 5 5 4 - [ ( 1 -^VS^/Hf^ y S^- 4 ->f A') T 5 J ] — 2 — 

1 H-NMR (DMSO-d 6 ) 6 ; 1. 32 (6H, d, J = 6. 1Hz) , 
1. 32-1. 37 (2H, m) , 1. 86-1. 90 ( 2 H, m) , 2. 64 
-2. 71 (2H, m) , 3. 01-3. 05 (2H, m) , 3. 39-3. 4 
15 6 (lH.br s ) , 4 . 62-4. 70 (1 H, m) , 6. 16(1 H,d, 
J = 7. 5 Hz) , 6. 18-6. 23 (2H, m), 7. 06 (1H, br 
s) , 7. 34 (1H, br s) , 7. 67 (1H, d, J = 8. 4Hz) . 

mmm 5 7 

4- (fcV^JJ i?>-4-J A<T 5. S) -3- ( r-y 7AoTn^5vV) ^>X7 5 
20 K©^jfc 

(a) tert-^f/V 4- { [4- (T$ /#;Vxj?:=:/V) - 2- ( hV Z7 

7x=-;u] r^y} tf^y ^v-i-^/v^^i^-ho^ 

HJfe^l 4 5 ( a ) T*#fc t e r t -T^W 4 - { [ 4 - (7^7 #/V/J^ 
A) 7*=>U] 757) t>?y (2 0 8mg, 0. 

25 6 5 1mm o 1) <DN, N-^fMMT^K (2ml) 4-^ 
^VT5 / tT y (8 Omg, 0. 6 5 5mmol) iS- (M)7^b^ 
?vv) -3, 7-i/-Fp^^/f^7x = 7i, MJ7;vtn^^7/i/* 
h (3 2 1mg, 0. 6 5 2mmol) §£»K:Til&fc8l#Lfc. S 



WO 03/082808 PCT/JP03/03978 

70 

^^-f^TLCJCiSaHJI (Ktif;l//^/-;I/=10 0/l. 
<£rffv\ tert-^v 4- { [4- (7^*;^=;i/) -2- 
5 /V^-p^^U) 7 TXJ\ \f^V^>-l-^JV^->U— h (3 1. 

6 m g , 13%) £#fc 0 

(b) 4- (tf^y v^-4 — <JVT%;) -3- (h5 7^to^f/U) 

«#|4 5 (c) ©*fek:3pC-CSJ5SS:fTV\ 8JH©fc-&4&££/ifcLfco 
10 U teit-^;v 4- { [4- (TSyflAtfs/u) -2- (MJ7;vt 
o^f^) 7^;} t ,, ^y^>-l-*^^^^'-^^^|s|.{cffiv^ 

1 H-NMR (DMSO-d 6 ) 6 ; 1. 44-1. 54 (2H, m) , 1 . 8 
5-1. 92 (2H, m) , 2. 68-2. 76 (2H, m) , 2. 66 (3H, 
15 s) , 3. 03-3. 08 (2H, m) , 3. 62 (1H, m), 5. 13 (1 
H, d, J = 7. 9Hz) , 6. 96 (1H, d, J = 8. 8Hz) , 7. 15 
(1H, br s) , 7. 86 (1H, br s) , 7. 92 (1H, dd, J 
= 1. 8, 9. 0Hz) , 7. 98 (1H, d, J = l. 8Hz) . 

mmm 5 8 

20 4- [ (1 -'O'S^fc^y i?y_4_^,v) 7-$/] _3_ (MJ7;Vtn^ 

25 1 H-NMR (DMSO-d 6 ) 8 ; 1. 51-1. 61 (2H, m) , 1 . 8 
5-1. 88 (2H, m), 2. 09-2. 16 (2H, m) , 2. 72-2. 
75 (2H, m) , 3. 47 (1H, m) , 3. 47 (2H, s), 5. 03 
(1H, d, J=7. 5Hz) , 6. 93 (1H, d, J = 8. 8Hz) , 7. 
14 (1H, br s), 7. 21-7. 34 (5H, m) , 7. 84 (1H, 
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br s) , 7. 91 (1H, d d , J = 2. 0, 8. 8Hz) , 7. 97 (1 
H, d, J = 2. 0Hz) . 
HWJ 5 9 

4- [ (1— *^5^tV<y v?>-4 — (M -2- (HJ7;^n^ 

5 f^ri/) -^XT5; K©£-J& 

(a) 4-^^-3- (h y TVl^n^ h*^) T-y^tf>£j& 

3- bV 7;^n^ h^r^T^y V (3. 8 4g, 2 1. 2mmol) ON, 
N-^f;V*M7^ K (11ml) gftftU 5/W 5 K (3. 
7 8g, 2 1. 2mmo 1) ©N, N-^fMM7? K (1 1ml) it 

10 ?:ij£|it4 0^|WniTU iTN&T^ ,«fli#L/c 0 £0»Tm. £ 

(hy T-y>- (4. 9 6g, 9 1%) £#fc 0 

15 (b) tert-^f/V 4-^n^-3- (f!J7;^n^F^) 7x- 

4- 7n^-3- (MJ7;V'to^h^i/) 7-!Jy (5 10mg, 1. 9 9 
mmol) <Dt-7?y-Jls (2. 5ml) ^CTTK^b^ h V V A 

(1 9 9mg, 4. 9 8mmol) O* (1. 5ml) J?-tert- 
20 i^/l"^ — h (1. 0 9g, 4. 99mmol) (Dt-7^7-;V (1ml) 

25 77j-\c£2>mm (^•f>xmm=^^=9 5/5-imm) £f?v\ t e r 

t-^yv 4-7n^-3- ( f y b^» 7 ^—/isjj /W< * — b 

(6 6 6mg, 9 4%) £#fc Q 

(c) 4-r^y-2- (bV y^Ttu * b * *s) -o-y*- h y 

tert-7f/V 4-7*nt-3- (h!)7;vtn> h^i/) 7x^;i^ 



WO 03/082808 PCT/JP03/03978 

72 

h (1. 3 0g, 3. 6 0mmol) ©N, N-^f;V^M75 K 
(14ml) » s tiaiCti/7^k« (9 6 6mg, 10. 8mmol)£ 

snt^fc mm&WTKX4. 5\%mmwvfr 0 m^x^r^im (322 

mg, 3. 6 0mmol) ZJjnZ-tc'&K. WmZkftTfcX 4 mmMW^tc, Mfc 
5 ->7y|ki(4 8 3mg, 5. 3 9 mm o 1 ) ^n^fcfc. mffigtftTlCX 1 
B#Fpfl8l#Lfc 0 ®»7#, J&fcf|-$c- 6 7KfP^ (4. 2 4g) (DIN -mm 
®Wt (3 2ml) SrAP^i. 6 0X:\CX 2 O^mmWLtcW^, WfWt^-^xmm 

10 (^-^>'/g^^^=7/ / 3-C^m) £*TV\ 4-75y-2- (hy^/v 
^ny. h^vO ^^>y-fy y p (2 14mg, 2 9%) £r#fc 0 

(d) 4-757-2- (fy 7;Vtn^ h=5r~» ^yX7 5K©^ 
4-75;-2- (MJ7Ma^F^) -<y^M)/V (2 00mg, 0. 

9 8 9mmol) (4ml) 80°C{CT2. 5^fflii^Ufc 0 

15 sjE&^rms sjSM^^Tic^^a^, Tk&Ti-r i o N-Tkmt-r h y ? a* 

^M#!£r"atf'4-75 7-2- (h!)7;Vtn^ ^<:/X7 5 K (16 5 

20 ■ 4-757-2- (hy^yV^-n^ h3->) -<>X75 K (1 6 5mg) tfcfr 
•fr t "> !) * 7 A ^ d -7 h^77^HC±5^M (^nn^l/Vii^ 
A-=3/lTi££ti) St*tV\ 4-75 7-2- (by 7/I/tn7 f^r-» ^VX 
75 K (1 5 Omg, 6 9%) £#fc„ 

(e) 4- [ (l-^^^h°-<y >?^-4 — (M 757] -2- (MJ7 
25 /I'tP^ ^X7 5 K©-n"^fe 

hmji oojjm\z.mKXRfczft\<\ Mmvik&yoz&m^tc fcf-u P 

-75/^yX75K©ftt)!)[:, 4-757-2- (f!}7;l/tn7 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 3 2-1. 4 2 (2H, m) , 1 . 8 
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4-1. 87 ( 2 H, m) , 2 . 04-2. 11 ( 2 H, m) , 2. 73-2. 
77 (2H, m) , 3. 2 (1H, m) , 3. 46 (2H, s) , 6. 37 (1 
H, d, J = 7. 5Hz) , 6. 47 (1H, br s) , 6. 54 (1H, d 
d, J = 2. 0, 8. 8Hz), 7. 16 (1H, br s), 7. 22-7. 
5 34 (6H, m) , 7. 41 (1H, d, J = 8 . 6Hz) . 
MM® 6 0 

4- (t°^y^^-4-> <;vt^;) -2- {YV7jV3ru*Y*i/) ^<^XT 

9 (d) T-#fc4-T57-2- (hV y/Hru* h*f) KyX7 
10 (440mg, 2. OOmmol) Ol, (13ml) 

igStfc, t-^/v 4-^y-i-t°^y #/v*v=^>i^- h (8i 

3mg, 4. OOmmol), h ]} T± h*'>*#-fb*^*f- MJ £ A ( 1 . 1 
3 g, 5. 0 lmmo 1) XtfSffife (0. 23ml, 4. 02mmol) £rg£&D 

2TigfcfcL &TJ^un*,VA/f^a:^,v=5/lTlga) «T?tV\ '>i©^ 
(6 9 8mg) £#f Co 
20 ^V>T, ^©'>*<D^M^£#5^l£l (4 8 4mg) ©«Mk;^W^ (8 
ml) itt, (4. 8ml) $r*Px.fc#{C, M^TJfcMt 

25 #f>^g (24 1mg) ©^^7— (3ml) ^ffc lN-t^/i? 
m^/^-x^^ (2ml, 2 mm o 1 ) trMT L«i£, tj£|:T 5 mm& 

(hV!)^-4-^;V75;) -2- (M)7;Ptn^ h^ix) K 
( 2 1 2 m g , 2 8%) 
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1 H-NMR (DMSO-d 6 ) 8 ; 1. 5 3-1. 6 3 (2H, m) , 1 . 9 
9-2. 03 (2H, m), 2. 97-2. 99 (2H, m), 3. 24-3. 
2 9 (2H, m) , 3. 5 9 (1H, m) , 6. 5 3 (1H, m) , 6. 6 1 

(1H, dd, J = 2. 2, 8. 6Hz) , 7. 21 (1H, br s) , 7. 
5 2 9 (1H, br s) , 7. 44 (1H, d , J = 8. 6Hz) , 8. 89 

(2H, b r s) . 
H»J 6 1 

2 (fc 0 ^!) i/y-4-^;l/75/) ^^X7 5 K©^ 

(a) 2-yn^-4-=fn$M« 

10 2-^P^-4--ha WVxy (4. 4 1 g, 20. Ommo 1 ) £>t 0 y 
^ (2 0ml) SSfttC, * (4 0ml) 7 0«U i£-^>-Xf>^ 

#y!7A (19. Og, 120mmol) ^4 0»fttttl, 8^iSgfg 

m-tt^bfco mbtitcMmm&tim^x, 2--?n*-4--hu£M.mm (1. 

15 6 3 g) £#fc e W(cS^mirAPx:/hm^> g»^9vi^ * n n /JvwATtt 
ttlU *«»«r«WN'^'>9A-CBi*U 2Hj§Lfc 0 tt^SlLT, 2-:/ 
p*-4-=hnS|.t» (l. 6lg, M3. 2 4g, 6 6%) £#fc 0 

(b) 2-^n^-4--hn^X7$ K©^ 

*Ii4 4 (a) ©*Sclc!IICTR*8rlfV\ fm<D{k&to*&8.l>1t 0 fcrtf 
20 U 2-^b*-4-= hn£S§^£Jl$^fflv^c: 0 

(c) 4-7$y-2-^a^X7-; F©^ 

HJ60947 (b) <Djjmmzx5Lfo&m\ mm(o<k&m$:&f$.i,tc 0 tctc 

(d) tert-^/V 4- { [4- (75/*M=/l/) -3-/n^7 

25 ^— /u] t$/} tr^y^-i-*^*^i^— h©^fiK 

^«J4 5 (a) <D*m\z.m£XRfoZfi\,\ »H«^k^*Sr^Ufc. fcfc 
U p-7^7^yX7U'»ot, 4-7$;-2-7'n^vX7U* 

(e) 2-^n^-4- (t°^y ^V- 4 — T ;VT 5 y ) ^X7 5K©M 
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U tert-^/V 4- { [4- (T ^ J %;V$=.;V) - 3-^n^7^- 
HJfe^l 6 2 

5 4- [ (1— <^v ? ^t°-<y v^-4 — i;V) T^y] -2-^a^yX7^ 

-75/^X7? K£>ftb9^ «#|6 1 (c) T*#fc4-T^y-2-^ 

10 1 H-NMR (DMSO-d 6 ) 5 ; 1. 3 0-1. 4 0 (2H, m) , 1 . 8 
2-1. 86 (2H, m), 2. 04-2. 11 (2H, m), 2. 73-2. 
77 (2H, m), 3. 24-3. 28 (1H, m), 3. 46 (2H, s), 
6. 05 (1H, d, J = 7. 9Hz) , 6. 53 (dd, J=2. 2, 8. 6 
Hz) , 6. 75 (d, J = 2. 2Hz) , 7. 14 (1H, br s) , 7. 

15 17-7. 34 (6H, m) , 7. 4 9-7. 54 ( 2 H, m) , 7. 43 (1 
H, br s) . 

mmm 6 3 

(a) t e r t-^J-jV 4- { [4- (T ^ / #/WK=^) - 2 -^n^7 
20 T$y} tVUv^y- l — ^^/Jf^riXl/— YO&tfL 

mW\ 4 5 ( a ) T*#fc t e r t -Zf^/V 4 - { [ 4 - (7^7 iJJ^=. 
)V) y^=.;V] T^/} t'^V i?^-l-jJS\s7$3ri/U—Y (5 0 0mg, 1. 
5 7mmol) (D 2 - -f p /V — (10ml) J(PttR: % N-^p^^W 
5K (2 7 9mg, 21. 2mmol) $:MfCtl5^Wn (5#fef£ 1 
25 /4^o) »U fiTF&T^ 2B#|S]»#Lfc B WJ&WT'fe, ftffiU 

7-f-^J:5flf3R n n^A/Sixf;v= 7/3 tiffl) *fs\\ ter 
t - 7* 5^ 4- { [4- (T5 / *yU3i?^yV) -2-^n^7^-/U] 7^ 
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/} tf^y i?^-l-jjfr#*i/U-h (5 9 3mg, 9 5%) £#fc 0 
(b) 3-?u*-4- (If^y 3^-4-^ /UTS/) KO^fifc 
^JI^J4 5 (c) ©#ifeK:lpCTKJ&«:fTV\ JWDfl^&^jfcLfc. fcfc 

U tert-^ 4- { [4- (7 5;*^*=^) -2-^^! = 

1 H-NMR (DMSO-d 6 ) 5 ; 1. 2 7-1. 4 0 (2H, m) , 1 . 8 
2-1. 85 (2H, m) , 2. 49-2. 58 (2H, m), 2. 89-2. 
94 (2H, m) , 3. 44-3. 46 ( 1 H, m) , 4. 95 (1H, d, J 
= 7. 9Hz) , 6. 76 (1H, d, J = 8. 6Hz) , 7. 05 (1H, b 
10 r s) , 7. 70 (1H, d, J = 9. 9Hz) , 7. 71 (1H, br 
s) , 7. 9 6 (1H, d, J=l. 5Hz) . 
HifeFll 6 4 

4- [ (i — <^e/7vt°^y ^v-4 — r/v) -3-^^x75 

Jfe^j6 3t?#fc3-^n^— 4- (tf^y ^^-4-^/^X5/) -O-XT^ K 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 4 8- 1. 5 9 (2H, m) , 1 . 8 

5- 1. 89 (2H, m) , 2. 07-2. 15 (2H, m) , 2. 73-2. 
20 77 (2H, m) , 3. 41 ( 1 H, m) , 3. 47 (2H, s), 5. 01 

(1H, d, J=8. 1Hz) , 6. 76 (1H, d, J = 8. 8Hz) , 7. 
06 (1H, br s) , 7. 23-7. 34 ( 5 H, m) , 7. 70 (1H, 
d, J = 8. 8Hz) , 7. 71 (1H, br s) , 7. 96 ( 1 H, d, J 
= 2. 0Hz) . 
25 6 5 

( a ) 2 - 7/U*p - 4 ho^yXT $ K©£j& 
HM4 4 (a) ©^{^C-C^^VX »JHO^<»Sr^L*:. fcfc* 
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(b) 4-7y-2-7;Ptn^X75F©^ 
2-7;VtP-4--hP^yXrn* (1. 84g, 9. 99mmol) © 

/V (6 Om 1 ) 890Efc N Mk^X (7. 8 9g, 3 5. Ommol)£r 

^=100/1T» £frV\ 4-75y-2-7;Utn^X75K (1. 
10 0 6 g , 6 9 %) £#fc 0 

(c) tert-^ 4- { [4- (7^;^-^) 

WI4 5 (a) ©#ifeKJpC-CEjfc*rffv\ ««©^^Sr^fifeUfc. fcfc 
U p-75/^X7; K(Cftt?oT, 4-7^-2-7;^n^yX75 
15 Ktl^t 

(d) 2-7/V^-n-4- (lf^ps?y-4->f/l'75y) ^X7 5KO# 

»4 5 (c) ©#&fcflSC-CRj&fcfrV\ »B©<b'&»Sr^U*:o fc£ 
U tert-^/V 4- { [4- (7 5/*M^) -3-7^tn7x 

20 T 5 J } fcV*U v^- 1 -jfcyM^v'l— h^TO^fflV>fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 2 9- 1. 4 0 (2H, m) , 1 . 8 
5-1. 92 (2H, m), 2. 69-2. 77 (2H,m), 3. 06-3. 
11 ( 2 H, m) , 3. 3 ( 1 H, m) , 6. 33 (1H, dd, J = 2. 0, 
15. OHz) , 6. 43 (1H, dd, J = 2. 4, 8. 8Hz) , 6. 46 

25 (1H, d, J=8. 1Hz) , 7. 00 (1H, br s) , 7. 18 (1H, 
br s) , 7. 51 (1H, t, J = 8. 8Hz) . 
mMMG 6 

4- [ (l-^yi/;Vt:Vi)^y-4 — f jV) 757] -2-7^0^X7 
5 K©£/£ 
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-T^yOXTUWoT, HMI6 5 (b) T'#fc4-T5/-2-7 

1 H— NMR (DMSO-d 6 ) 5 ; 1. 3 2-1. 4 2 (2H, m) , 1 . 8 
5 4-1. 87 (2H, m), 2. 04-2. 11 (2H, m) , 2. 73-2. 
78 (2H, m) , 3. 28-3. 36 ( 1 H, m) , 3. 46 (2H, s) , 
6. 30 (1H, dd, J = 2. 0, 15. 2Hz), 6. 38 ( 1 H, d, J 
= 7. 9Hz) , 6. 38 (1H, dd, J = 2. 0, 8. 8Hz) , 6. 97 
(1H, br s) , 7. 15 (1H, br s) , 7. 21-7. 34 ( 5 H, 
10 m), 7. 49 (1H, t, J = 8. 8 Hz) . 

nnm 6 7 

4- [ (1— ' O-vvVtf-^y v?>-4— TKSl -2-7/^^^X7 
15 »J6 6-C#fc4- [ 75 7] -2-7 

mnw 6 8 

(a) 3-7^n-4--hn£&#H©£fifc 
20 3-7;^n-4--Fnf;Vxy (2. 50g, 16. Ommo 1) ©7j( 

(1 9ml) mWfoKs ^T^T~^nA^hy £A (6. 5 0g, 2 1. 
8mmol) ZMx.^ IfcilSt (14. 7ml) £ 6 'CidT 2 B^MjWtTiRT 
Lfc 0 jBTJ&TgK U Mfc*S*^2 0#|||iJ«Lfc!*fc:, ^ 

U 9 013^X2 «^#Lfc 0 RjESHT&s Tk^TfcTRjtSM^fcTk (5 0 

25 mi) fr&ar, ^iatTLtfe><Sfc#ufc 0 ^^^ve2(uttttjLfe^^ 
as sr 2 n - h y A*ssK-e 3 mm* ?km & 6 N-mrnxm®. 
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3- 7;Vtn-4--hn^ltt (2. OOg, 6 8%) £#7h D 
(b) 3-7/>tD-4-=ho^yX7 5 K©#^ 

U 3-7^a-4-=hnSAW*IB3|BH::ffiv^fc 0 
5 (c) 4-757-3-7;Vto^yX75 

nitres (b) (D^mzmtTRfezftw mm<Dfc&mz&j&i>± 0 tctc 

(d) t e r t-^/V 4- { [4- (7 5y*/Vt*-/l/) 

10 «0>J4 5 (a) <D#j£«CTKj&£trV\ *tg©fl^«r<£fifcLfc„ Tc/c 
U p-75;^X7$ Ktftbot, 4-75/-3-7^tn^yX75 

(e) 3 -4- (t°^y v^-4— /) ^>X75 W 

15 Hii0i|4 5 (c) O^^JPCTSJ^^VX aHO-fb^Sr^Lfc. tctd 
U tert-^;V 4- { [4- (7^/*;l'**^) -2-7;^n7x 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 39-1. 50 (2H, m) , 1. 8 
5-1. 98 (2H, m) , 2. 67-2. 74 (2H, m), 3. 06-3. 
20 10 (2H, m) , 5. 78-5. 80 (1H, m) , 6. 74-6. 80 (1 
H, m), 7. 04 (1H, br s), 7. 50-7. 55 (2H, m), 7. 
6 6 (1H, b r s) . 

MMM 6 9 

4- [ (1 ^vvVtf^y v^-4— <M T^y] -3-7;^n^yX7 

25 5 K©£fife 

-7^^X75hWot, H»!l6 8 (c) -e#fc4-X5/-3-;7 
1 H — NMR (DMSO-d 6 ) 5 ; 1. 4 5-1. 5 5 (2H, m) , 1. 8 
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2-1. 85 (2H, m) , 2. 02-2. 09 (2H, m) , 2. 77-2. 
81 (2H, m) , 3. 3 (1H, m) , 3. 46 (2H, s) , 5. 65-5. 
67 ( 1 H, m) , 6. 71-6. 77 ( 1 H, m) , 7. 02 (1H, br 
s) , 7. 21-7. 34 (6H, m) , 7. 4 9-7. 5 4 (2H, m) , 7. 
5 6 5 (1H, br s) . 
5**007 0 

2 - 0< - 4 - ( t°^< y 4 — ^ /V7 $ 7 ) ^^X7 5 K<J>£j5fc 

(a) 4-Xn^-3- W-jVf-*) 

MMM5 9 (a) <D#&«CTSfjS£fTl\ Hmofcitm&'bl&lrlt. 1t1£ 
10 U >&m®K%^1t 0 

(b) tert-^f/P 4-^n^-3- (T-^vV^) 7x^;1//n7 
- 

H«J5 9 (b) CTKJfc&fTVX %,M(D<k&®*&J$.Ltc 0 tctc 

U 4-Xn^-3- (^/H^-) T-V ^M-tCfflWc,, 
15 (c) 4-757-2- (^/l^tfO -<^y-h!J7KD^ 

HWJ5 9 (c) ©^fefcJpCT»SSrfTV\ »H©^«jSr^L*:„ fcrtT 
U tert-7f;V 4-^p^E— 3- (y^vl^t) 7 ^ ;W<j-— h 

(d) 4-757-2- (7 -<yX7 5 K©£jjfc 

20 HMI5 9 (d) 0*feK:JpC-CKft:SrffV\ SSC-ffcg-fc&^JifcLfco fcfc 

(e) tert-7f^ 4- {[4- (7 5 7 -3- (7 5vl- 

25 U p-7 5 7-<^X7 5 KCftfcot, 4-757-2- U^jis?*) 'O 
X7 5 K*rJBV^„ 

(f) 2- (^?vV5^-) -4- (tT^y v^-4 — (W757) -<^X7 5 

£16094 5 (c) mm<Dfc&ya*&f8,Lti B tctc 
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U tert-^ 4- { [4- (7 5 7 %jVt$=.)V) -3- (^^V^ 

7i=/V] 75 7} \?^})i?>-l-**rt*i/U-h*ffi®\Z%^ti 0 
1 H-NMR (DMSO-d 6 ) 5 ; 1. 2 6-1. 3 6 (2H, m) , 1 . 8 
7-1. 90 (2H, m) , 2. 25 (3H, s), 2. 65-2. 72 (2H, 
5 m) , 3. 0 2-3. 0 6 (2H, m) , 3. 3 (1H, m) , 6. 0 6 ( 1 H, 
d, J = 8. 3Hz) , 6. 29 (1H, d d, J = 2. 2, 8. 6Hz) , 6. 
43 (1H, d, J = 2. 0Hz) , 6. 8 (1H, br s) , 7. 3 ( 1 H, 
br s) , 7. 38 (1H, d, J = 8. 4Hz) . 



10 4- [ (1-^l^H^y ^-4-» fyV) 7 5 7] -2- (7^VV^-) -< 

-7$; ^VX7 5 K»oT, £%0J 7 0(d) T#fc 4-757-2- 
(7 5vV^) -0-X7 5 KSrffiV^ 0 

15 1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 2-1. 4 2 ( 2 H, m) , 1 . 8 
5-1. 89 (2H, m) , 2. 04-2. 11 (2H, m) , 2. 24 (3H, 
s), 2. 74-2. 78 (2H, m), 3. 28-3. 36 (1H, m) , 3. 
46 (2H, s), 6. 00 (1H, d, J = 7. 9Hz), 6. 27 (1H, 
dd, J = 2. 0, 8. 6Hz) , 6. 41 (1H, d, J = l. 8Hz) , 6. 

20 7 (1H, br s),7. 21-7. 38 (7 H, m). 

mmm 1 2 

4- [ (1 <l/i/fr\fs<}) i/ls- 4 — f/P) 7 5 7] - 2 -^b^r S"OXT 
5 K©#j£ 

(a) 4-Xn^e- 3-^h^>7-y 

25 «#|5 9 (a) CT£/S£?Tl\ »H©te£-ft*r£#Lfco fc/c 

(b) tert-7"f/V 4-/n^- 3-x b^^x^yl/^W^ - 

^«J5 9 (b) (Dimmer Eifczft^ m<D{t^i^L± 0 fc« 



mmm 7 1 
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(c) 4-7?y-2-xh^yy- h yyv©^ 

HJfe0!l5 9 (c) CT®S<MtV\ &®©fc£ft£"£ricLfc 0 fcfc 

U tert-^/V a-xf^v/?!-;^^^ 

5 tefflV*fc 0 

(d) 4-75 J- 2-oc hdrv/^vXT 5 KO-g-fifc 

H»J5 9 (d) <0#jfefclpCTKj£*fTV\ WHOft^^^fifcLfc. fc£ 
U 4-75/-2-X h =3r^y>^- h y yHfrJgCjftfcJBv^, 

(e) 4- [ (l-^>^Vt°^y^^-4—r^) 7$y] 
10 ^yX75 K©£-J5fc 

3lBMl«10©*j5feteJIICTSrt:Srm\ SMofls^fc^jftLfco fc£U P 
-757^X75 KlCftfc^T, 4-75;-2-xhir^yX75 K&JB 

1 H-NMR (DMSO-d 6 ) 6 ; 1. 37 (3H, t, J = 7. 0Hz) , 
15 1. 35-1. 43 (2H, m) , 1. 85-1. 88 (2H, m), 2. 04 
-2. 11 (2H, m) , 2. 73-2. 77 (2H, m) , 3. 3 (1H, 
m) , 3. 46 (2H, s) , 4. 08 (2H, q, J = 7. 0Hz) , 6. 1 
1 (d, J = 7. 9Hz, 1H), 6. 18-6. 21 (2H, m) , 7. 06 
(1H, br s) , 7. 21-7. 34 (6H, m) , 7. 65 (1H, d, 
20 J = 9. 0Hz) . 

mmm 7 3 

W!l7 2T*#fc4- [ (l-^SVUfcV^JJ i?^- 4 I^V) -2-m 
25 h^^yX7;K«l^fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 2 5-1. 4 0 (2H, m) , 1 . 3 
8 (3H, t, J = 7. 0Hz), 1. 86-1. 90 (2H, m), 2. 62 
-2. 69 (2H, m), 3. 00-3. 04 (2H, m) , 4. 08 (2H, 
q, J = 7. 0Hz), 6. 16-6. 23 (3H, m) , 7. 07 (1H, b 
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r s) , 7. 3 0 (1H, b r s) , 7. 6 6 (1H, d, J = 8. 8H 
z) . 

mmm 7 4 

5 

mmmss (b) ©*fe(^ct^^frv\ nm<D^m^^,Ltc 0 tcte 

(b) 4-Z5/-2-> b^^-<>XT5 K©£>/£ 

io mmm5 9 (d) ©^«dt^^v\ ^M©^%^^tfc 0 ittd 

(c) t e r t-^/U 4- { [4- (T $ / U /Utf^jU) -3-* h 

15 U p-7$7^yX7 5 FlCftfroT. 4-7^/-2-^h^yX7^ 

(d) tert-/^ 4- { [4- (7^/^^v) -2-^pci- 

ert ~^ 4- { [4- (7-$y^V#n^) -2-^nn-3-^h^ 
20 >>7x^] T$7} t 0 -^y l-^yV/^v'V- 

tert ~^ 4- { [4- (7 5 7*^^) -3-p< h*is?^- 
A>] T^y} (3 5 0mg, 1. 00 

mmo 1) ©2-7p.V^ (8ml) N-^nn*^»^5 K 

(13 4mg, 1. OOmmol) ^SfiiCtiflifcit, 6 0t^Tlfl#r H m 

= l/lT»tH) M7°W^T^7*TLCia§HS (^^f-y/SHft^^ 
= l/l-C2|5IM@a) <HtV\ tert-7^ 4- { [4- (TS/#/M* 
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=-;\>) -2-^aa-5-^h^>7i=^] 75/} Vls-l-tuvtf 
V (2 6 7mg, 7 0%) t t e r t-ST^VV 4- { [4- (7 5 / 
#,1^-/1,) -2-^nn-3-^h^7i^] 757} l^yv^-l- 
jj/utf^^u— h ( 5 1 m g , 13%) %&tc 0 
5 (e) 5-^nn-2-^ h^-4- (fc'^y ^-4--f/V75/) 
XT 5 K©£jfc 

mMW4 5 (c) ©#fetelpt:TKfc*fTV\ *»H©<b'a^£3'rifcLfc. fc/c 
U tert-7*^ 4- { [4- (7 5 ;$UVi$=.;V) 5- 

10 1 H-NMR (DMSO-d 6 ) 6 ; 1. 4 5-1.. 5 7 (2H, m) , 1 . 9 
1-1. 94 (2H, m), 2. 71-2. 78 (2H, m), 3. 07-3. 
11 (2H, m) , 3. 61 (1H, m) , 3. 89 (3H, s) , 5. 41 
(1H, d, J = 8. 1Hz) , 6. 36 (1H, s) , 7. 27 (1H, br 
s) , 7. 40 (1H, br s) , 7. 74 (1H, s) . 

15 mmm 7 5 

5-^nn-2-^ h=^>-4- (f-^y ifls— 4 — f ;U7 5 J) -0-X7 5 K 

mMM7 4f#t5-^on-2-^ h^f'>-4- (^!)v?y-4 — f/KT 
5 / ) ^<^XT5: K (3 5 Omg, 1. 2 3 mm o 1 ) tf>:x*y — /!✓ (3ml) 
20 b*?;— (4ml) irOjlMiiC, SfifcT 1 N-^/^-— ^/UflSK 
(3. lml, 3. lmmol) £»U 3 0#|RHi#Ufc. SWJRfciKl b 

"c#e>*bfc«ftti*Sr*aftu 5-^pp-2-^ h^r^-4- (t^y^^-4 

-^^75 7) ^X7U*-ZitS (2 0 2mg, 4 6%) Sr#fc 0 



25 4- [ (1 -^<^;Vfc 0 ^y v^-4-^P) 7 5 7] -5-^ an- 2-^ h 



»J7 4T*^|fc5-^an-2-> f#V-4- (tf^y i^- 4 — Y^7 5 
/) ^yX7 5 K£JiUm-J3Wc 0 



:»J 7 6 
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1 H — NMR (DMSO-d 6 ) 5 ; 1. 5 5-1. 6 2 (2H, m) , 1 . 8 
7-1. 90 (2H, m) , 2. 09-2. 16 (2H, m) , 2. 75-2. 
79 (2H, m) , 3. 48 (1H, m) , 3. 48 (2H, s) , 3. 88 
(3H, s) , 5. 29 (1H, d, J = 8. 1Hz) , 6. 31 ( 1 H, s) , 
5 7. 2 1-7. 3 8 (6H, m) , 7. 38 (1H, br s) , 7. 7 2 (1 

H, s) . 

HWJ7 7 

4— [ (1 — ^>v?/Vt*^JJi?^-4— (M T$y] - 5-^na-2-^h 

io mmmi i<oj?mz.mcxs.i&&fti*\ nm<Dik&m*&i&\,tz. 0 tctc^ m 

»J 7 6 T-#fc 4 - [ (1 O'vvUf^y v?>--4— (M 7$/] -5-^ 
HWJ7 8 

3- ^nn-2-n^>-4- (fc°^<y 4 -^75: /) ^yX7^ K 

15 

»J4 5 (c) ©£fe{C^CT£Dfr&fTV\ ^SO'fb^^^Lfeo fcfc 
U H3&#|7 4 (d) f#fctert-7^ 4- { [4- (T5/#/WK- 
yV) -2-^na-3-^^>7x^] 75/} fc°^y 1 -;*7/V#> 

20 1 H — NMR (DMSO-d 6 ) 6 ; 1. 40-1. 51 (2H, m) , 1 . 8 

5- 1. 89 (2H, m) , 2. 63-2. 70 (2H, m) , 3. 01-3. 
0 5 (2H, m) , 3. 4 7-3. 5 0 ( 1 H, m) , 3. 7 6 (3H, s) , 
5. 40 (1H, d, J = 8. 3Hz) , 6. 65 ( 1 H, d, J = 9. 2H 
z) , 7. 31 (1H, br s), 7. 41 (1H, br s), 7. 59 

25 ( 1 H, d, J = 8 . 8Hz). 

mmm 9 

4- [ (1 <l"?>UfcV<y T$y] -3-^nn-2-^ h 
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1 H — NMR (DMSO-d 6 ) 5 ; 1. 50-1. 61 (2H, m) , 1. 8 
3-1. 86 (2H, m) , 2. 05-2. 12 (2H, m) , 2. 75-2. 
5 7 9 (2H, m) , 3. 36 ( 1 H, m) , 3. 46 (2H, s) , 3. 76 
,(3H, s) , 5. 33 (1H, d, J = 8. 1Hz) , 6. 63 ( 1 H, d, 
J = 9. 0Hz), 7. 21-7. 34 (6H, m), 7. 40 (1H, br 
s) , 7. 5 8 (1H, d, J = 8. 8Hz) . 
H»J8 0 

10 4- [ (l-^^^yv?y-4-^;>) 7 3:/] /<yX75 KO-^fifc 

— <y^- 4 - y K^oftfc t> m % 1 4 - t°^y k^£/b v>fc e 

1 H — NMR (DMSO-d 6 ) 6 ; 1; 31-1. 44 (2H, m) , 1. 8 
3-1. 87 (2H, m) , 1. 95-2. 02 (2H, m), 2. 15 (3H, 
15 s) , 2. 69-2. 72 (2H, m) , 3. 16-3. 25 (1H, m) , 5. 
99 (1H, d, J = 7. 9Hz) , 6. 52 ( 2 H, d, J = 8. 8Hz) , 

6. 81 (1H, br s) , 7. 50 ( 1 H, br s) , 7. 60 (2H, 
d, J = 8. 8Hz) . 

»J8 1 

20 3-^pd-4- [ (l-^^^])'J^-4-y(M 757] ^yX7 5 K 

mmm4 5 (b) ©:£ft»c*£TKjs<MTV\ aaofc^sr^Lfc. 

U 8 0 T*#fc 4 - [ (1 -^^/UbT^y S^-4—lVV) 7 5;/] -O' 

25 1 H — NMR (DMSO-d 6 ) 6 ; 1. 49-1. 61 (2 H, m),l. 8 
2-1. 85 (2H, m) , 1. 97-2. 04 (2H,m), 2. 15 (3H, 
s), 2. 69-2. 73 (2H, m) , 3. 32-3. 45 (1H, m) , 5. 
26 (1H, d, J = 8. 3Hz) , 6. 77 ( 1 H, d, J = 8. 8Hz) , 

7. 06 (1H, br s) , 7. 67 (1H, d, J = l. 8, 8. 8Hz) , 
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7. 71 (1H, br s) , 7. 80 (1H, d, J = l. 8Hz). 

mmm s 2 

3-^nn-4- [ ( 1 -^^VHf^y W- 4 -JjV) 757] ^X7^ K 

»J8 lT*#fc3-^P n-4- [ (1 -^/Vfc^y 5^-4— Y/V) T ^ 
HWJ8 3 

3-^p^-4- [ (1 -^/Vt^y v^-4-^/V) 7$/] ^yX7 5 K 
10 ©#fifc 

Hit0!l6 3 (a) <D^j&^DT^^trV\ JIM©^^^^Lfc 0 fcfc 
U lHJfc#j8 0T*#fc4- [ {\-*=1->V\?^)*y^-4-4 )V) T^yl 
X7$ K^»ffiV^c 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 4 8-1. 6 0 (2H, m) , 1 . 8 
15 4-1. 89 (2H, m) , 2. 04-2. 11 (2H, m), 2. 18 (3H, 

s) , 2. 6 9-2. 7 3 (2H, m) , 3. 40 ( 1 H, m) , 5. 01 (1 

H, d, J = 7. 9Hz) , 6. 76 (1H, d, J = 8. 8Hz) , 7. 05 
(1H, br s) , 7. 71 (1H, dd, J=2. 0, 8. 6Hz) , 7. 

73 (1H, br s) , 7. 97 (1H, d, J = 2. OHz) . 
20 HSi8 4 

2-yjU^-u-4- [ (1 v?y-4— 757] ^>X7 5 

1 -jt?A>- 4- tr^ty (0. 4 9ml, 3. 9 8 mm o 1 ) Ol, 2- 
^nn:x*> (14ml) Jgjfcfc, H»||6 5 (b) f#fc4-7$y-2 - 
25 7;Vto^X7 5K (3 0 8mg, 2. OOmmol), h y 7iz h^S^i* 
fl5*^*^hy ?A (1. 1 3 g, 5. Olmmol) STJ^^ (0. 2 3ml, 
4. 0 2mmo 1) £«DUt&{C, £Hfc-C|***#Lfc. ^»T^ 
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[ i/>-4-' <JV) 7?y] ^XT%Y (2 8 
7 m g , 5 7%) £#fc 0 

5 1 H-NMR (DMSO-d 6 ) 5 ; 1. 31-1. 43 (2H, m) , 1 . 8 
2-1. 86 (2H, m), 1. 92-2. 03 (2H, m) , 2. 15 (3H, 
s), 2. 68-2. 72 (2H, m) , 3. 3 (1H, m) , 6. 30 (1H, 
dd, J = 2. 0, 15. 2Hz) , 6. 37 (1H, d, J = 8. 1Hz) , 
6. 41 (1H, dd, J = 2. 2, 8. 1Hz), 6. 99 (1H, br 
10 s) , 7. 17 (1H, br s) , 7. 50 (1H, t, J = 8. 8Hz) . 

MMM 8 5 

4- (^>^V7$y) -2-* Y*i"OX7$ K©£*fc 

(a) 4- (^y-JAT^y) -2-^ h^y/x-h©^ 
4-75;-2-y h^f^,|Si^f;V (12g, 6 6. 2mmol) <D* 

15 (6 50ml) »^yX7;V7tK (6. 73ml, 66. 2 

mmo 1) % SBfc (3. 7 7ml, 66. 2mmol) SrMtilf30» 
LfcflK M (7. 5 6ml, 1 3 2mmo 1 ) % ->7;**ft*^3|M- h P ? 
A (4. 9g, 7 9. 4mmol) fc) *0t:tSbDik.MT»3 8I*|HHJH^ bfc. 

20 rata Lfc„ ^as &ffia&&fo-vfm u &>w*gw- h y ^ma* las l 

fc 0 i!l:iffiiL > #?>MS^y* WyA^p^ F^77^ 
(^^ty/SI?if;v= 2/1 tJ:9«SU t^fr 4- (^^v 5 
/K75/) -2-;* h^ri/^^y^-b (16. 4g, 9 1%) £#fc 0 

( b ) 4 - H>^;l/7 5 y ) - 2 - ^ h ^yX7 $ K©£-J5& 

25 ^fvV 4- (-O-^WT^y) -2-^ hdre/-Oy^-b (16g, 5 8. 
9mmo 1) <D*J*?-jVfcA'J*T% K (3 00ml) fSfofoft/lsAT $ K (11. 
6ml, 2 9 4mmol),2 8% b y Y/t $J — )V (5 6 . 

7 g , 2 9 4 mm o 1 ) 7 OW 1 WJP« Lfc 0 4 N-i&g^M 



WO 03/082808 PCT/JP03/03978 

89 

#f fcU tfc@#:$:^— TVV-^f- X&t^J;©^ ^ / — ;V$rJf|^T U '^T'Wfr 

U 4- Hy^j^y) -2-^ h^yX7 5 K (n. 4 g ) £#fc 0 

2-^^yXTU-(l. 2 9g, HI12. 7 g, 8 4%) £#fc D 
1 7 5 — 1 7 6<C 

MMm 8 6 

10 KO-^fife 

(a) 4-75/-2-^ h^v^^XT^ 

8 5 4 - H>^7$y) -2-p< h^X^XTS K (4. 

5g, 17. 5mmo 1) Ox^/^ (450ml) »#7^-^ 
(4. 5gK 1 0 A/Jfc* (450mg) £2jgiL 3 IftMfttiKtiHi 
15 Lfc. RjC»Sr«igU^JgSK*ajE»*U 4-7?;-2-^^>X 

ht>itx^#;— ;v-^*ir^x* 4-7$y-2-^f^i/ 

-O-XT^K (5. 6 7g, 9 7%) £#fc 0 

(b) 2-p*f^>-4- [ (1 -^^vVfc^y v?^-4— T^) 75/3 -o- 
20 XT 5 KGO-nEfc 

H»J7 4 (b) t>L<tt|yfe«8 6 (a) tffc 4 -T 5 / - 2 h 
^X75K (15 0mg, 0. 9 0 2mmol) ©^Pdi^«l- 
p<5vV-4-t^y (0. 2 2ml, 1. 8 Ommo 1) , R* (0. 10 
3 ml, 1. 8 Ommo 1), h ]) T± h*i<Tk&fcft$%1r Y V V A (4 7 
25 7mg, 2. 26mmol) ^iili&f 1 4 R^lffl^NKfl* Lfc„ 1 N - 

^7^T«L, itilLfc 0 »R£*|gU 2-p< h*i/-4- [ (1-^^ 

8£fc*fajLT#fc@toSritliU 2-^h3->-4- [ ( 1 fvPfc^y 
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T^y] -<yXT5 K (8 7mg, 3 7%) 
IR(neat) : 3 4 8 2, 3 4 4 8, 3 2 6 6, 3 1 5 1, 2 9 3 9, 1 6 
39, 1589, 1577, 1361, 1211, 1103, 1095cm -1 . 

mmm8 7 

5 5-?nn-2-y h^rv'-4- [ ( 1 -y 5vVt°-^ ]} 4 — f/W) 7$ 

»4 5 (b) (oummzx wt^m\ nm<D^m^^tc 0 ittc 

U MMM8 6X*mtc2-t h*i/-4- [ (1 -y^t°-<y i?V-4— - f 

10 1 H — NMR (DMSO-d 6 ) 8 ; 1. 51-1. 63 (2H, m) , 1 . 8 
4-1. 88 (2H, m), 2. 01-2. 08 (2H, m), 2. 16 (3H, 
s), 2. 69-2. 73 (2H, m), 3. 44-3. 46 (1H, m), 3. 
89 (3H, s) , 5. 30 (1H, d, J = 8. 3Hz) , 6. 31 ( 1 H, 
s),7. 28 (1H, br s),7. 39 (1H, br s) , 7. 7 3 

15 (1H, s) . 



5-^on-2-n^-4- [ (1 -y. ^vHf^JJ i^-4-^/V) 75 
y ] $ K • -mki&<D£& 

20 W.M8 7-e#fc5-^nn-2-y h^r^-4- [ ( 1 -y 5Wfc°«-< V 4 

-> r/w) r$y] ^yX7? k JBWc 0 



4- [ (l-^^kVi;^-4-^ ; v) (y^vW r$y] -2-yb^ 



25 /7*M7^ft K (6 7 0mg, 8. OOmmol) (DtZS—jV (6 

m 1 ) mm\^ MMW 2 8 4 - [ ( 1 ^vvVf^y v^- 4 -> f yV) 

T5y] -2-y h^v-^>-X7$ K ( 3 4 0 m g , 1. OOmmol) , ->7 
y7K^b*7*f-h!J 17^ (3 1 5mg, 5. OlmmoDSHKO. 2 
9ml, 5. 07mmol) Ufc^}^ M}CT,«jf #Lfc 0 £J»T 



»J 8 8 



MM 8 9 
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fckzmU p p*m/^ ^ ;-/v= 9 9/1 -cgtU) ^w^f^yT 



S§§) £frv\ 4- [ (1 — <vv?/vt°-<y >?^-4--r^) (j*5vv) 75 
y] -2-^ Y^y^XT^ K (1 7 0mg, 4 9%) 

1 H-NMR (DMSO-d 6 ) 5 ; 1. 5 7-1. 6 0 (2H, m) , 1 . 6 
9-1. 80 (2H, m), 2. 07-2. 14 (2H, m) , 2 . 80 (3H, 

10 s) , 2. 8 5-2. 8 9 (2H, m) , 3. 48 (2H, s) , 3. 67-3. 
75 (1H, m) , 3. 88 (3H, s) , 6. 26 ( 1 H, d, J = 2. OH 
z) , 6. 43 (1H, dd, J = 2. 0, 8. 8Hz) , 7. 10 (1H, b 
r s) , 7. 2 3-7. 3 6 ( 5 H, m) , 7. 72 ( 2 H, d, J = 8. 8 
Hz) . 

15 »M9 0 

2-7 O^VV (t°-<y ^>--4— Y/v) 75/] ^X7 5 K© 

JfeM 8 9 T?#fc 4 - [ (1 — <^^Vt°^y v^^-4-^/V) (7 5vV) 7$ 

20 /] -2-7 h3-X^XX5 FZWMfcm^tzo 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 6 2-1. 8 0 (4H, m) , 2 . 7 
7-2. 84 (2H, m) , 2. 79 (3H, s) , 3. 13-3. 17 ( 2 H, 
m) , 3. 8 5-3. 9 6 (1H, m) , 3. 89 (3H, s) , 6. 30 (1 
H, d, J = 2. 2Hz) , 6. 47 (1H, dd, J = 2. 4, 9. 0Hz) , 

25 7 . 1 2 ( 1 H, b r s) , 7. 37 (1H, br s ) , 7 . 7 3 ( 1 H, 
d, J=8. 8Hz) . 

MMM 9 l 

2-7 h*x/-4- [7 9vv (l -p^/Hf^y v^-4— f/U) 757] 
XT 5 K©£/£ 
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1 H — NMR (DMSO-d 6 ) 8 ; 1. 5 4-1. 5 8 (2H, m) , 1 . 6 
5 9-1. 80 (2H, m), 2. 00-2. 07 (2H, m), 2. 17 (3H, 
s) , 2. 79 (3H, s) , 2. 7 9-2. 8 4 (2H, m) , 3. 62-3. 
70 (1H, m), 3. 89 (3H, s), 6. 26 (1H, d, J = 2. 2H 
z) , 6. 42 (1H, dd, J = 2. 4, 9. OHz) , 7. 09 (1H, b 
r s) , 7. 36 (1H, br s) , 7. 72 (1H, d, J = 9. OH 
10 z) . 

H»J9 2 - 

(a) tert-/f;V 4- [ [4- (75;^-;V) -2-^no7 
15 (t^-jV) T5;y] t°^y^^-l-^7^7j?^^lx-bo^ 

»J4 5 (b) tlttert-^ 4- { [4- (75/*;^^) - 

20 (b) 3-^on-4 - [7f;W (tvy j^y] ^yX7 

HWJ4 5 (c) <D^fe(C^i:-C^^=fTV\ SScD-fb^^fifeLfco fcfc 
U tert-^/P 4- [[4- (7$ / juvft—jV) -2-^nn7x= 
/v] (7 9vw) 7$/] fc^y v ? >-l-^y^^>iy^—h^^•^v^fc 0 

25 1 H — NMR (DMSO-d 6 ) 6 ; 1. 5 4-1. 5 9 (4H, m) , 2 . 1 
8 (1H, br s) , 2. 3 3-2. 4 2 (2H, m) , 2. 66 (3H, 
s), 2. 93-2. 9 7 (2H, m) , 3. 21-3. 26 (1H, m) , 7. 
16 (1H, d, J = 8. 6Hz) , 7. 28 ( 1 H, br s) , 7. 74 
(1H, dd, J = 2. 0, 8. 6Hz) , 7. 87 (1H, d, J = 2. OH 
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z),7. 89ClH.br s) . 

mmm 9 3 

2-^h^r->-4- C (l-^P tWt°^y v^-4 — f» 75/] ^<yX7 

5 n»j8 6 (b) <ojjmzmzx5imzft\,\ ufc 0 it-it 

U l-^^-4-t°^y K>-^ft^oTl-7°P^yV-4-fc°^lJ K^Srffl 

IR(neat) : 3 509, 3 44 8, 3 25 9, 3 1 4 7, 2 9 54, 1 6 
50, 1577, 1369, 1207, 1103, 1087cm -1 . 
10 HWJ9 4 

4- [ (l-X-fefyH^y i?V-4->|VV) T5 y] -2-^f^^X7 

*tW8 6 (b) ©^T&fc3JIC-CRifi:Sr^TV\ Lfc, 7hfc 

U KXz:ft^oTN-Tir9 : -/l—4-t 0 ^y K^Srffl ' 

15 Wc 0 

IR(neat) : 345 2, 3 3 1 7, 3 1 5 5, 2 94 6, 1 6 5 0, 1 5 
85, 1573, 1423, 1334, 1207cm -1 . 

mmm 9 5 

4- [ (1— <^y p -f/Vt: 0 -<y v^-4 — f/V) 757] -2-^ hdr^^X 
20 75 KO-g-ffc 

HWJ7 4 (b) t>L<te»0ij8 6 (a) 4 -T 5 / - 2 -/ h 

^>X7 5 K (1 5 Omg, 0. 9 0 2mmol) 0^7-^(7. 5ml) 

K> (183mg, 0. 9 0 2mmol) N 

fiffifc (0. 0 5 2ml, 0. 9 Ommo 1 ) SrJ0x.Ifit3 O^Lfci, S 
25 Ife (0. 103ml, 1. 8 Ommo 1) % ->7V #*-fk* ^Sfrr- h U (1 

3 Omg, 2. 0 6mmol) Sr*P^.M"T? 3 1 Lfc. l-^ls 

yVA—4-fc°^y (18 3mg, 0. 9 0 2 mm o 1 ) „ i^T/^it^ 

^itf!)«)A (20 8mg, 3. 3 0mmo 1) , S8 (0. 154ml, 2. 

7 Omm o l ) SrJEteapfcfc. l N-TkKfc-*- h y ^A*«MRitftffft 
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^^T'ttfctiLfc e *awsr#7kTO^^'>^ATjifcjcu«jfiu^ mm. 

jV/t? ;-fr=l 0 0/1-5 t«kD»3RU 4- [ (1— « 

f^/H?"*!! S?ls-4-4fi>) T%y~} h^r^i/X7 5 K (9 7 

5 mg, 3 0%) £#fc„ 

IR(neat) : 34 5 5, 3 3 0 9, 2 9 3 9, 1 6 0 4, 1 5 7 3, 1 4 
23, 1338, 1211cm -1 . 
IWJ9 6 

2-* h*i/-4- { [1- (^^/V^^-yV) ^11^-4-^^] 7 5; 
10 /} ^yX7 5 K©£fig 

1**0*86 (b) o^^!iCTSJS:^v\ mmoit^m^^vtco t-td 

^-4-^-^^rffiV^Co 
1^:2 10-2 12^ 

15 mmm 9 7 

2-^b^^-4- { [1- {-7^=.;V?>;Vfo~ /I) ^]) *Jy- 4 — OKI T 
£• J } ^yX7 ^ K©£j* 

(a) 8- (^^-/VX/l-^n/l/) -l, 4-^^-8-Tif^fc°n [4. 
5] t** 

20 1, 4-^^f— 8-T1f7;t 0 n [4. 5] (lg, 6. 9 8 

mmol) O^PP^V (5ml) h V x-'TA'T 5 ^ (1. 4 5ml, 

10. 5mmol) %Mx.tc^ 0WVfy^*=^ny K (0. 9 3 
5ml, 7. 3 3mmol) ©^pp^^> (5ml) 0°CT*1 

j^U 8- (7x^/V*^) -1, 4 - i/tt-fr- 8 - 7 if ^ t° a [4. 

5] (i. 9 7 g) ferns® zmfco 

(b) 1- C7 3i=/l/^/u*n/u) ^Uv?y-4-tyo^ 

8- (7^=/V^/VtJn=/V) -1, 4-v ? ^-^-8-7if^t°n [4. 5] 
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"fjlV {I. 9g, 6. 70mmol) <DtK (15ml) —W&St (15ml) jg 

&%®KWmm (4 3ml) *Jp*.*a-C4P»M8l#Lfc. RJ5S»«:*«ft:^ b 

*^*7A^Pvf^77-f- (^^-t ^/S8xf^= 3 / 1 ~ 2 . 5/1 

5 oiit, l- (7^-/^^-/w) t°^y v>V-4-^-^ (1. 

1 4g, 7 1%) £#fc 0 

(c) 2-^^-4- { [1- (7*^V^^^=/V) f^y^y-4- 
/V] 75/} ^yX7 5 K©^fifc 

»J8 6 (b) <DjjmmZXBLfc*fi\,\ aS©^^Sr^Lfc„ Tifc 

io u i-^f;v-4-txy Kv^oti- (71=^/1^=^) tr-^y 

J&M. : 1 6 6 — 1 6 8t 
9 8 

4- [ (l-^^fcVyi;y-3-^^) T^y] -2-^b^^7 
15 5 K©£-fifc 

Hte^j8 6 (b) <Dj?mz.mzTRj&*ft\,\ mm<D4k&Mz&j&vtz 0 ittz 

^ vvfc„ 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 16-1. 24 ( 1 H, m) , 1 . 5 
20 2-1. 88 (4H, m) , 2. 00-2. 06 ( 1 H, s), 2. 65-2. 

69 (1H, m), 2. 84-2. 89 (1H, m), 3. 37-3. 58 (3 

H, m), 3. 74 (3H, s), 6. 06-6. 17 ( 3 H, m) , 7. 01 
(1H, brs), 7. 21-7. 31 ( 6 H, m) , 7. 61 (1H, d, J 

= 8. 6Hz) . 
25 9 

2-t (fc: e ^yi^-3 — ( AT 5 / ) ^X7 5K©M 

S«9 8-e#fc4- [ (i — ^^/vtf^y ^v-3-^/v) -2-y 
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IR(neat) : 3 44 8, 3 3 0 1, 2 9 3 5, 1 6 0 8, 1 5 7 7, 1 5 
6 2, 1 4 2 3, 1 3 3 4, 1 2 1 1, 1 1 0 3 cm -1 . 

mmm 100 

t e r t 4- { [4- (7 5/^M*=;V) - 3 Y*i/7 =c — 

(a ) 1 ~<Zs*?As- 4 -Tif/V ^(D'&fo 
l-^/V-4-^y (2. Og, 10. 6mmol) ©^/-^ 

(4ml) m&\^ -1 5 9 C\Z.XN-*^jV-N--hvyVU?> (1. 3 9 
ml, 10. 8mmol) & s - 5t£lT*fi^i 5 fc3 O^M^tttSlT It 
10 £©|RHH, IMk*y (6 5mg, 0. 4 2 3mmol) ^*ToiP^.fc 0 

15 2 /i-zmti xmmu 1-^^-4-71?^^ 

(6 6 2mg, 3 1%) £#fc 0 

( b ) 1 -^^/P- 4 -T-t?/V — /V©£j& 

*5Wfc!J?-£A7/l'§ = £A (5 7mg, 1. 5 0mmol) 0^if;Vxf 
(5ml) JGIfflffiti:* 0°C(C1-C1 — *>i?A'-4-T1is*S> (6 1 
20 Omg, 3. OOmmol) ©i^^t^-TVW (8ml) &WL&fia*-^ 1 

it^UfCc Rf&Jfcfc, 7X (0. 0 5 7ml) , 2 N-jMWb-J- h y ? ATkME 
(0. 1 14ml) , * (0. 1 7 lml) &MjUt&\ZL. Wkffifc*?**/*? 

- (^f"^/BWfc^^= l/ls * a p /Jvi-A/^ ^ y — 3 0/1 
25 m) TtttSU 1 — O-^/V-4-T-feV-^y-ylx (5 16mg, 8 4%) £#fc c 

(c) tert-/f> 4-t Yu*i/T'&'*>— 1 -^yV^v'l/- h<D^ 

l-^y^-4-7^7-^ (4 5 0mg, 2. 19mmol) ©x^; 
-/V (10ml) S&jfcm, §f»T^=^A (90 Omg) N lO%/<yWJ± 
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/$m (2oom g ) srip^ % lmrmffiLtco gft«**7>rnKiu $t*& 

&«fcLT#e>;h,fc&tt©^n (10ml) IKt^-t 

ert-/f;l/^-^-F (0. 5 0 4ml, 2. 19mmol) SriP^., 

Sr^JEg* b -C#fc££3l£: *s V % ffr* y ^ w Yfyy y - i^^y/ 
S»^/U=2/lT?»ffl) t«U t e r t-^/V 4-fc Kn^r'>7^ 
/■^-l-^A^i'V'-h (3 3 3mg, 7 0%) £#fc„ 

(d) tert-^ 4-t^ry7f^-l -^At^v-U— h©-£j& 
10 tert-^/V 4-fc Kn^Ti?/^- 1 -tfAtfdrv'W- h (3. 5 

g, 16. 3mmol) ©i?;* 5vK*A-/j>^> K (9 0ml) ^tChy^/U 
(3 5ml) % £«flfy^« (2 0 g, 13 Ommo 1 ) 

15 iftU nhtitcm^^Vti^^y^^o-^h^yy^- (-^1^/M^ 
^/V=4/lTl£ttJ) ic£>9iliigU tert-^yv 4 -**y Ti?^°>- 
1 -j&Atf^W- h (2. 8 0g, 8 1%) ZWco 

(e) tert-^^ 4-{ [4- (T 5 7 # AfcA) - 3 - y h ^rv^ 

20 i»j8 6 (b) <DjjmwmcxBCfc*ft\,\ %,m<Dfc&m*&f&Ltc 0 tctc 

U l-y^V-4-t°^y K^CftfroTt er t-^A* 

l -#A>j?=^y^— >&fl3v^c 0 
IR(neat) : 3 4 6 3, 3 3 1 3, 2 9 3 1, 1 6 3 5, 1 6 0 8, 1 5 
8 1, 1415, 1160cm -1 . 

25 mi&m ioi 

4- AX^y) -2-y h^ri/-<>XT5 K 

t, H«J 10 0 T*#fc t e r t --f<?)\> 4 - { [4 - (T $ 7 y^W^-A) 
-3-y Y**/y^-)V\ 75/) T^^-i-*^^r^u-hSrfliftfcffl 
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1 H— NMR (DMSO-d 6 ) 8 ; 1. 33-1. 67 (12 H, m), 1. 
7 6-1. 8 7 (2H, m) , 1. 9 3-2. 0 2 (1H, m) , 3. 17-3. 
49 (5H, m) , 3. 81 (3H, s) , 6. 14-6. 22 (3H, m) , 
5 7. 0 3 (1H, d, J = 2. 3Hz) , 7. 31 (1H, d, J = 2. 3H 
z) , 7. 6 6 (1H, d, J = 9. 0Hz) . 

mnm 102 

}&#| 1 0 1 l?#fc 4 - (T-feV^-4— f/KT5/) -2-^f^yX7 5 

IR(neat) : 34 5 5, 3 3 0 9, 2 9 3 1, 1 64 6, 1 5 7 7, 1 5 
58, 1338, 1211, 1103cm -1 . 

15 mmm 103 

4- [ (8-^>^-8-Tf-*tf^n [3. 2. 1] V- Z -4 )V) T 

»J8 6 (b) ©^(3i2iCT^^m\ mm<D4k&mz&i&vtc 0 iti* 

U 1 -y 4- t°-<y KV^-ftt?oT8--<y^- S-T-^tfi/^ n 

20 [3. 2. 1] *??^-3-*l/%m^tc 0 
: 1 3 8~1 4 0^C 
10 4 

4- (8-Tiflfi/^P [3. 2. 1] ir? Y-Z-y{)VT% /) -2-^^ 

25 4<Djjmmtr&i&*'if\,\ mm(o\\^m^^t^ 0 tctcu m 

»J10 3T#fc4- [ (8— <V^V-8-Tif t'i/^a [3. 2. 1] ^ 
h-3— fyv) -2-y h^r^yXT? K^jf^-IBWco 

IR(neat) : 344 8, 3 3 1 3, 3 1 3 1, 2 9 3 9, 1 6 4 3, 1 5 
85, 1342, 12 11, 1099, 817cm -1 . 
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mrnrn 1 o 5 

4- [ (t r a n s - J 9 s9 n^i/jV) 7*5 /] -2-/ Y*iy<l/ 

XT ^ h'<D$J& 

(a) trans-ter t—'f'f'A' 4- [ (4-i^Ty-3-^ F^f^7x 
5 =^U) v-^n^^rv'^/W^^-h©^ 

4-^0^-2-^ h^y^MJ^ (5 0 0mg, 2. 35mmol) ( 
trans-tert — ^^VW 4 — T 5 7 i-^ n^^^/V^^W^^ — h (55 
6mg, 2. 59mmol) , tbU^A-t e r t-/f^F (349mg 
3. 6 3mmo 1) % hV* (i^V^ y x^Tir h V) p.* (0) 

10 (2 1. 5mg, 0. 0 2 3 5mmol) % 2, 2' - If * (v?7^— 

-</) - 1, 1 ' —/^i-t-y^-Af (44. Omg, 0. 070 7mmo 1 ) <D h 
(5ml) m&%8 0 t CT3^r^m#bfc o KJ5S«Sr»JEflMit, #b 

1~2/1-C»a) tJ:!J»im SbJcy^l/^ft^-^fr^rt-et r a n s 
15 -tert-^/V 4- [ (4-->Ty- 3-p< 7] ^ 

i7 n ^ vyV;*7/W^ — h ( 5 6 0 m g , 6 9%) £r#fc 0 

(b) 4- [ (t r a n s - 4-T5 J *st n^^/V) -2-^ h^r 

trans-ter t — ^fTP 4- [ (4-^77-3-^ h ^-y7i^ 
20 /V) n^i^l/#/W"M— h (2 5 Omg, 0. 7 2 3mmol) 

tlW (4ml) StAP^8 0°CT-lM«#U7t e £D&tt*rakR:*>fj\ 10 

25 T7k=l 0 0/1 O/lV&m) Vtt&Ls 4- [ (t r an s-4-7^v/ 
7v^*i/A<) T$/] -2-^f^y/75K (8 5mg, 4 5%) 

iR(neat) : 3 4 5 5, 3 3 0 1, 2 9 2 7, 1 6 3 5, 1 5 8 1, 1 5 
62, 1423, 1338, 1211, 1103cm" 1 . 
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mMM 10 6 

4- [ (c i s-4-75;^nA^) 7^7] -2-^h^y^7 

(a) cis-4-[(tert h ^v^/V/tf-zV) T$ 7] v^u-v^f- 
5 ^#/V#^0-£/& 

c i s-4-7$;^o^tl/*A#ySI (2g, 13. 9mmol) t 
TkMiki" h V 9 J* (2. 2 3 g, 5 5. 8mmo 1) (3 0ml), 1, 

4— (3 0ml) SrJnfcfcfL i^-ter t h 
(6. 0 9mmol, 27. 9mmol) ^Ott'M, iIfl4^FM# 

ftLtc^ *s*7J* X'BS&k Lfc&i L ?c 0 ii^HMl^ cis-4 

- [ (ter t-^h^rV^/^=yV) n^-U-^jtr/Htf^K (3. 

1 7 g , 9 3%) £#fc„ 
15 (b) tert-^P t r a n s-^n^f-y- i, 

/V bf 7. # 7 — h $ 

cis-4- [(ter t h **sjJA'tf—A') 757] ^B^fyjl? 
/V/}?^ (3. 0 g, 12. 3mmo 1 ) <D h/Vrcy (9 0ml) jgflfcU: YD ^ 
(2. 06ml, 14. 8mmol) % J?7a=^*^* !? K 
20 (2. 92ml, 13. 6 mm o 1 ) fcMffiJdJDJtfcffe 8 O^T? 1 ffi^Lfco 
M^fC^i/vVvT^-yp (i. 5 3ml, 13. 6mmoI) *Ml9«f 
flWlilUfco Kffi«Sr*H:*>»t, ^Witiil, ^S^fc^lSfD 

25 /V=4 0/l, ^*f-^/Bfflfcx^/U= 4 / 1 r^tB) £ £ Y) ffiMI-Z n i T~< 
tert-7f^ trans-^P^fy-1, 4— S^Y/Hf* 
^yw^-h (2. 6g, 6 1%) £#fc„ 
(c) cis-tert-7^ 4 — T $ J 9 S# O^^r^V^/W^^ — h 
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tf*;*7/W^ — h (2. 6g, 7. 4 6mmol) ©x^y-;l/ (10ml) i 

(2 6 0mg) %iDX.7k^#HMT^j&T-8B#P^ 
#Lfc 0 R^^igLfcm^^HSU c i s-t e r t-^/V 4-7 
5 ^i/^o^^/w^-F (l. 6g, %m±o 

(d) cis-tert -^^VU 4- [ (4—>T/-3-/ b^r^/^^^ 

fc!U trans-tert-^ 4-75/^P^->;^;WV-h 
10 KlftfroTc i s-t e r t -^^VV 4 -7 5 7 n^vvl^/W^ ~ 

(e) 4- [ (c i s-4-75/i/^n^s^^V) 757] -2-p< h**y< 
^XT5 K©£-J& 

HJS0i.ll 0 5 (b) ©^asteip DTKJfc£f?V\ »HO^«J*^J5J&Ufc 0 fc. 
15 fc*U c i s-tert-^f/1/ 4 - [ (4 -i/T J - 3 h ^fiy^ni = 

IR(neat) : 344 0, 3 3 1 3, 3 1 74, 2 9 2 3, 1 6 5 0, 1 5 
65, 141 9, 133 8, 1211 cm -1 
10 7 

20 4-{[trans-4- (^y^7$y) P^v7l/| -2- 

Hffiftl 10 5 Ti#e>n/c4 - [ (trans-4-7-;;^ n^S/Ad T 
5:/] -2-t« h^r^^XT^ K (2 0 Omg, 0. 7 5 9mmol) 
/— A< (1 0m 1) §tt-<yX7/V7t K (0. 077ml, 0. 759 
25 mmol) ,ft»(0. 13ml, 2. 2 8mmo 1 ) *MtLZ O^SH^bfcft, 
*>7/**-fk*l>*^ MJ ? A (5 7mg, 0. 9 10mol) ^iiiStl 

;v-ettttj bfco ^^S^r 0 . 2 5 N-«T*ttl±S Lfc^, £ 1 N-*0flrt- 
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"CD ff 5 4- { [trans-4- (^^757) >> 

T^J) -2-j* h^^yX7 5 K (1 1 Omg, 4 1%) £ 

IR(neat) : 3444, 3 3 1 7, 3 1 6 6, 2 9 2 7, 1 6 5 0, 1 5 
5 8 1, 1 5 6 9, 1 4 2 3, 1 34 2, 1 2 0 7 cm -1 
Hj&0ijl 0 8 

4- ( {2- [-<^/W Otfvv) afvW TS/) -2-> h^riX 

(a) tert-^ 4—l/TS - 3 — 3 ^ >^f^7x=;l'*;W^ 

10 ^-h©^ 

HJfe0lj7 4Tl#fc4-7?;-2-^ h^^-<^i/-hy^ (2 g, 13. 5 
mm o 1 ) <£> t J —;V (10ml) N rh7tKo77^ (3ml) 

m&KfrWtfci- h }) VJ* (0. 566g, 14. 2mmol) (6ml) i 

SSSrJn*.fc«. v 5 - t e r t -^/V^-^— h (3. 09mmol, 14. 
15 2mmo 1) <Dt-7fi J-fr (2ml) jgjfcfciSTU B R|Jfc#L.fc„ 

ft&j^v 5 - t e r t -^vl'S?*— )> (11. 9g, 54. 5 
mmol) , 7K»Mil>A (2. 18g, 5 4. 5 mm o 1 ) %to?Ltc 0 R 

20 ^7A^nYh^77/f- (^=3rf-^/S^^^=3/l ~2/l "C^ 
ttj) KlJ:»?3flt3»U % tert-^ 4-^77-3-^^-3^ h^f? 
^-jvjvv;*?.— Y (1. 8 7g, 5 6%) £#fc 0 

(b) t e r t-Zf^As 2- [-<V^ (^fvl") 757] (4-i/ 
T/-3-7 h*J/7x=^) — h<D&f& 

25 3k#T> *^{b^ h V !7A (7 8. 6mg, 1. 9 6mmol) 

/VA75K (0. 5ml) £AD;tfcfL tert-7"f> 4->7y-3-7 
^/V-3/- h^r^i^A'/V- h (4 7 0mg, 1. 8 mm o 1 ) ©v^ 
fvl^/UATS K (1- 5ml) ^^lTLfc D WC 1 B»IWJI» L*:*, N 
- (2-^ncif;l/) -N-^^vW^^KT^ (3 4 7mg, 1. 8 9 
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mmol) ©^fMM7 5 K (0. 5ml) ^ % £MW"hy?A (£j 
2 0mg) 0"CT6l*Wa^bfc. KJEfcJKSrflCzKfc&tfx ftlftai^VC 

5 (^f-^/f*^^ 2/1 TigfcB) lC i <9 ttJUU t e r t 2 
- [«<y^7V (79^) 757] (4-^77-3-7 f^^^/V) 

#7W*7 - h ( 7 2 0 m g , 9 6%) £#fc 0 

(c) 4- ( {2- [^O'^ (7^VV) 75/-] ^yl'} 75/) -2-7 h 
^'0X75 K©^J* 
10 HWJ10 5 (b) ©^j*«^-c^^=frv\ «jS©^^Sr^Lfc. tc 
fcU t e r t-^^VV 2- |><^vvV (7^7^) 757] 
7-3-7 h3->7^-/V) *^w^-hSrJg^fcfflv^ 0 
Bl^ : 153~155t 
10 9 

15 4- ( {3- [-O-vW (7 WO 75 7] ^PbVH 757) -2-7 

(a) t e r t -ttfr 3- [-O-v 5 ^ (7 WO 75/] ^nt> (4-^ 
77-3-7 h^is^^-M *7W^7-hO^ 

«^10 8 (b) O^fcVCTKJfcSrfTlV iI©^^^Lt„ fc 
20 fcU N- -N-7 ^7V^^> J /V7 5 ^{Cft^oTN- 

(3-700/0 tW) -N-7 ^A^O^T 5 i'trflil^fco 

(b) 4- ( {3- 1*0*?* (7^/V) 757] T'ntW} 757) -2-7 
h^^-<^X75 K©#* 

£110110 5 (b) ©^&{C^CT£J&<HtV\ SMO-fb-a-^tr^LfCo fc 
25 fcU t e r t -zf^ 3- [^^i?7V (7 5W) 75 7] ;7°ct tW (4—> 
77-3-7 Y**y7=.~;v) jjjw</— h^WM^Rl^tCo 
jB£ : 116~118t 
ISfctil 110 

4- { [2- (^7^75 7) 757} - 2-^f^yX7$ 
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(a) tert-^ 4 - 3 h ^7^=.^ [2 - (S^<>v> 

H»J10 8 (b) ©#fefc!JSCT£jS&£*TV\ mM©fc£^££-f&Lfc 0 fc 
5 fcU N- -N-^fMV^VT^ y|:ftfcotN- 

(b) 4- { [2- (^i/vvKT^y) ^/V] T^y} -2-* h*i/~<l/ 
XT 5 

mmn 05 a) ©^s}ciDts^*m\ m^>fb^tr^Lfc 0 fc 

10 fcU t e r t-?^vV 4-^7V-3-^ f^^7x=;V [2- (v^^ 

: 136~138t) 
HJfe^iJ 111 

4-T-y 7-2-^ Kdr^XT^ K©£-J$ 
15 (a) 4-T-y 7-2-^ h^^^y^hP/KD^ 

5 (a) O^jfe^CT^^VV *IM©^^^-a-^Lfc 0 tc 
fcb s t r a n s — t e r t -zff-/^ 4 — T 5 / P-^^rv'/V^/W^y — h 

(b) 4-T=y y-2-^ h^r^yXT^ K©^J5fc 
20 ^Jfe#U 10 5 (b) ©3rifcfcipC-CKJ&<SrfTV\ JMO-fb&fcfc^fftLfc. fc 

: 1 9 2-1 94^ 
Uli 112 

2-^^>-4- (t°y i^>-4-> f^7^;) ^yX7 5K©^ 

25 (a) 2-^h^<>-4- (try i?^-4-' (J^TS. J) *<V^~ V V fr<D&]$ 

mmn 05 u) <oj?mzmzx%.j&*ft\,\ %m<D^m*^j&\,tz. 0 tc 

fcL, trans-tert-^f;!/ 4 — 7$ / %/# n^dfv';V^;w^ — h 

Kftz>^x4-T%; i^y ^>^fflv>fc c 

(b) 2-^^-4- (t°y 5?^- 4 — Y^TS y ) ^>X7^ K©«frj* 
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«#iio5 (b) (D%mmtxKfo*?r\,\ $m<D<k&to&G$.i>it 0 it 

IR(neat) : 3 440, 3 2 5 5, 3 1 6 6, 1 6 5 0, 1 5 7 7, 1 3 
5 3 4,9 9 5 cm -1 

mmm 113 

4- [ (t r a n s - 4-T5 J 9 st cr^v'/V) T$y] -5-^nn-2- 

(a) t r a n s - t e r t —Zff-ft' 4 - [ ( 2 —9 n a — 4 -i/T J — 5 - 
10 ^ h^v'^^-zv) ^a^v/;v^;w^-f©^ 

JJa£#!7 4 (d) ©^C?Ct^^\ »jg©^«J«r^Lfco fc£ 
U 10 5 ( a ) -CUbftfc trans-tert -T^V 4 - [ (4 

15 (b) 4- [ (t r a n 5-4-75/^0^^) 7*$/] -5-^nn 
- 2 - / h * ^yX7 5 K©^J& 

Hil#|10 5 (b) ©#felc:pCTKJ&£*TV\ ^M^b^^J^Lfc 0 tc 
fc?U trans-tert -iT^/V 4- [ ( 2 — ^ n n — 4 — */T J - 5 — 

20 II& : 200-202^ 
HJfe^l 1 1 4 

4- [ (c i s-4-7^;^a^^) -5-^nn-2-^ h 

(a) c i s-tert-Zf/l' 4- [ (2-^na-4-i/7/-5-^ 
25 Ytri/y^—jXs) a^^^*;W^ — h<D&}& 

mMM7 4 (d) <ZX£feCTCT^;HTV\ ^©'fk^^figLfCo tc16 
U Ilil0 6 (d) tfWcci s-tert-7f;v 4- C (4-5/ 
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(b) 4- [ (c i s -4-75 / *S* v+^*sA>) -5-^an-2 

HWJ10 5 (b) ©M(C?C«^ItV\ ^«©te-£»1^Lfc 0 
fcU c i s - t e r t-^jV 4- [ (2-^ao-4-^7/-5-^ h 
5 **S7=.=.;V) T5/] v'^n^ar^/W^/W^^-h^M^fflV^fCo 

IR(neat) : 34 5 5, 3 4 1 3, 3 1 6 6, 2 9 2 7, 1 6 5 0, 1 5 
81, 1423, 1353, 1211, 1110cm" 1 

HJte^i 115 

5-^nn-2-^ h^v^-4- { [trans-4- (^n tf/VT5 7) 
10 u^i/;V\ T^y} -<VX75 K©-£j& 

(a) 4- [ (t r a n s - 4 -T 5 y */9 n^vvV) T57] - 5-^nn 
- 2 - h*i/^y- h ])fr<D&f& 

MMM 113 X^btltc trans-tert --ff-fls 4 - [ ( 2 - ^ a a 
-4->7;-5-n^7x^) 7^] i/^ drv'/Kfc/W^— h 
15 (2. Og, 5. 2 6mmol) OSft^fl/> (2 0ml)»4N-M 
/v^^lJ-^ (2 0ml) M^^&T'l 5fffiffi#Lfc 0 #f ffi Lfc[Ifr&iift 
»Lfc3K ^#3&7.k«^U 1 N-7jc^b^ h y ^*«pHl 0-11 

V V&X+WjkVm.i&LtCo mm*ffi}£feffiU 4- [ (t r a n s-4-757 
20 V^n^V/V) T$/] -5-^nn-2-^ b^riy^^y-MJ/V (1. 4 
5 g , 9 9%) £#fc„ 

(b) 5-^nn-2-^ h^-lv-4- { [trans-4- (7°ntf^T$ 
y) 5/^ T^/} ^^S-h V ^©^fifc 

4- [ (t r a n s — 4—T5: / i/$ v^^-i/fr) T$y] - 5-^nn-2 
25 -^f^fv"<^=M);l' (2 5 0mg, 0. 8 9 3mmol) ©^^;-;l/ 
(10ml) itt/nftyj/l'ftK (0. 064ml, 0. 893 
mmol) e0il5M#Ucf, St (0. 15 3ml, 2. 67 
mmo 1) s ^TJ&mib*tmi-hy (6 7mg, 1. 07mmo 1) £ 
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•fc)VJx/}$ )V= 1 5/l~7nn7jvl^//^/ — At/Tls 1 *— TtK=1 
0 0/1 0/l^tli) -eflfflfU 5-^no-2-> h=^>-4- { [t r a 
5 ns-4- (^p 1^7 5/) P^3rS/7V] 75/} *0*S h U /V (12 
4mg, 4 3%) £#/c 0 

(c) 5-^nn-2-^ h^-4- { [trans-4- (7"d tfWT 5 
/ ) ^ u^%/ f V\ 75/} 5 K©£j& 

Hjfe#ij4 1 (b) ©»!|Ct»£:^ffv\ «W©fb£*fc^«Lfc. fcfc 
10 U 5-^0-2-^ h^r^-4- { [trans-4- fcW7 5 /) 
p^vvw] 75/} h y ^SrJDK#R:JflV'»fc 0 

IR(neat) : 3 4 5 5, 3 4 09, 3 3 1 3, 3 1 4 7, 2 9 3 1, 1 6 
5 4, 1 5 8 9, 1 4 2 3, 1 3 6 1, 1 2 0 7, 1 1 1 4, 80 9 cm" 1 

MMM 116 

15 4- { [trans-4— W Vfn h^75 /) v^n^^rf 

^] 75/) -2-7 h * ^VX7 5 KO^-fifc 

(a) 5-^nu-4- { [trans-4- {/{ t>7 5 / ) v^p^ 
**S)V\ 7 5/} - 2 - / h 3ri~< y/^ h U /K£>£-J& 

HJfcflll 1 5 (b) ©:^C*DTR/££fTV\ Mofc^fctr-g-fiftLfc. fc 
20 fcU' (ftyj/l'ft KtCftboT7i? h i'SrjBV^fc. 

(b) 5-7no-4- { [trans-4- Wy/nW5/) i/^n^ 
^vvv] 75 / } -2-7 h^^yXT 5 R©£-/& 

HJS^J4 1 (b) ©^(cHDT^^ItV\ 8£©te34&£^fifeLfc„ fcfc 
U 5-^pp-4- { [trans-4- Wy7nt;V75/) ^n-^ 
25 vvv] 75/} - 2-/ h ^r/^//- h y /I'&JDieH.fclffiV^fc. 

IR(neat) : 3 4 5 5, 3 4 0 9, 3 3 0 1, 3 1 5 8, 2 9 6 9, 1 6 
5 0, 1 5 9 2, 1 4 2 3, 1 3 6 5, 1 2 1 1, 1 1 1 0, 80 9 cm" 1 

mmm 1 1 i 

5-?uu-4- { [trans-4- (v ? /^/V7 5 /) i^^n^^^V] 7 
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5 7} -2-7 h^^7X7 5 K©£-JEft 

(a) 5-^nn-4- { [trans-4- (i?7 ^vV7 5 7) v-^n^^V 

^JfS0!l 115 ( a ) -C#/c 4 - [ ( t r a n s - 4 -7 5 7 n-^>>;V) 
5 7^] -5-^nn-2-^h^y)/=hy;i/ (250mg, 0. 893 
mmo 1) <0*9/—A> (1 0ml) iil^y^T^/t K» (3 6%, 14 
8mg, 1. 7 8mmo 1) % m (0. 255ml, 4. 47mmol) „ > 
TS*mfc*P&1-hV$J» (12 3mg, 1. 9 6mmol) Srj&0*.gffl-?6 

HSU Wfcti/fcaK3tSr^y*y/^7A^o^»h^7 7^— (^nn/Js/VA/7 
fij^A,= i 0/lT« -e«f»iU 5-^na-4- { [trans-4- 

(2 2 9mg, 8 3%) £#fc 0 
15 (b) 5-^Pn-4- { [trans-4- (^f^7U) ^n^> 
^3 7 5 7} - 2 - 7 h + ^yXT 5 K©£^ 

MM4 1 (b) ©;fr«fcfcJpCT££«r?TV\ »«©fc£*«:£-/fc Lfc„ fc£ 
U 5-^n-4- { [trans-4- (v f 7^vV7 5 7) ->^n^^fi/ 
75 7} -2-7 ^ : 3ri7-<>'7=^y7^^|>f^c^V^fco 
20 M : 2 0 2~2 03t 

mmm 1 1 8 

5-7nn — 4- { [trans-4— ($/^n^<vf/u7§/) i^n's^*/ 
/V] 75 7} -2-7 b*i"<>'XT$ K©«frjfc 

(a) 5-^nn-4- { [trans-4- (7^n^yfyl/7^/) n 
25 ^S/As] 7 5 7} -2-7 h^X^y^ h ]) /U<D&f& 

mmi 1 5 (b) <o%&K:mz-cRi&&m\ mmoik&yo*&f&Lit 0 tc 

(b) 5-^nn-4- { [trans-4- (v^ n^y^vUT 5 7) a 
^fAO 75 7} -2-7 ^^yX7 5 
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mm®\4i (b) ©#fcfc3fSCTKJ££frv\ tm®4k&Vo%&J&L1t 0 fctd 

b % n-4- { [trans-4- (^P^y^;l/7$/) tz^ 

3r->/V] 757} -2-7 h^^-Oi/^hy^Jl^CffiV^Co 
Sfc/& : 169~171"C 
5 3fe&£#J 1 1 9 

5-^pp-2-7 b=¥^-4- { [ (t r a n s-4-lfay^-l — f ;V 

p^dr^/U) 75 7] ^yX7 5 K©-£j& 
(a) 5-^np-2-^h^>-4- { [ ( t r a n s - 4 - fcTn U 5?^— 1 
— < fri/? u^^s/V) T 5 7] 'O/- h U/V©^ 
10 H3i#Il 1 5 (a) "C#fc4- [ (trans-4-75;^PA^>;v) 
75/] - 5-^PD-2-^f^y^M);V (2 50mg, 0. 893 
mmo 1) 0^f/V*M7 5 K (5ml) 1 , 4-^n^7^ > 

(0. 106ml, 0. 8 9 3mmol) „ fik&jJ V V J* (246mg, 1. 7 
8 6 mm o 1 ) £;/jQ;i 6 0 &T? 5 Lfc„ 1 NTklMfc-*- b U 

n tfvVA// ^ / — ;V= 10/1 T^fctS) tltSU 5-^na-2-n^ 
-4- { [ (trans-4 - fa!) v?^- 1 — ( 75/] 
^yyf- W;V(DmLm} (18 8mg) £#fc 0 
20 (b) 5-^pp-2-7 h^xy-4- { [ (t r an s-4-t'nU^-l 
— < jVVZxi^VjV) 75 7] -OX7 5 

nii4 1 (b) <D^m\^mzxR^m\ mm<D4k-$m*£j&Ltz 0 tctd 

U 5-^pp-2-/ h^v--4- { [ (trans-4- b°py v 5 ^- 1 - 
p-^vW-) 7 5 7] ^s-J- h V ^%WMfcm^tc 0 
25 IR(neat) : 345 9, 34 1 7, 3 1 4 3, 2 9 4 2, 1 6 54, 1 5 
8 5, 1 4 2 7, 1 3 6 1, 1 2 1 4, 1 1 1 4, 80 6 cm" 1 

mmm 120 

5-^pp-2-7 h=^>-4- { [trans-4- (7 5*vK7 5/) p 
75 7} -<VX7 5 F 
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(a) - trans-N-^f;^n^ty-i, 4-^75^0^ 
Df^7M-^A/^K7-<K (3. 9 8g, 105mmol) ©Tf7 

tKo77> (13 5ml) S»fttC. TK^^l 1-1 3°C{CT, trans- 
tert-/f;V 4 -T5 / *s9xi<^*t 9 sA'lJfrA*>- h (4. 5 0g, 21. 
5 Ommol) ©f h7tKn77^ (30ml) lO^lttiDife. 

T«* Tk^TtZlTTK (4ml) , lN-Tk^fb-7-hy !7iN7X^ (4ml) „ 7k 
(12ml) ©M&c£f:$K?&TU Mfc^fCTl 5^m^bfc 0 Hil Lfc 
7h7tFn77> (6 0ml) . t-^W^Vx-^ (6 0 
10 ml) , i&fb^l^ (6 0ml) , t ^vl^-TVl- (6 0ml) „ 
fF7kKn77> (60ml) ^llfcL/BV^iii® tfc 0 If^IlLt, tr 
ans-N-^f/^a^fy-i, 4-^X5^(2. 46g, 9 1%) 

(b) trans-tert-7*f;V 4 -7 5 J 9 s9 n-^^-v'/u (^ ^vv) 
15 7J/W<^— 

t r a n s - N- ^ f n^fy- 1 , 4 - v>T $ ^ ( 2 . 48g, 1 
9. 3mmo 1) (Dh^^ls (2 5ml) fg'ffciz., tSI:t'<yX7^ft K 
(2. Oml, 19. 7mmo 1) ZMx.±m^ Tj-ls**—? hv^^ 

20 t-^TJ/M^-— h (4. 45ml, 19. 4mmol) J&££&#L 
fc D ggWC, 1 N-MtMITJ U !>ix7K^ (2 0ml) £*P?L ^(31T7B# 
r^^Lfc 0 £r.j»7^ ^9vKx~x^T'2[I]tttHU TkJfSr 1 N-tKM 
•7-hy !7A7k^^fflV^•CT^7Jy^4{CL/c^^, ^nn/jvl^-e2[I]ttfcfc}l,fc 0 

25 X. M-e^v-^AT^TKt, }£i§U M^ULT, t r a n s - t e r 
t-l/fvl' y isfu^i/jU TJ/W^—h (3. 8 9g, 

8 8 %) £#fc 0 

(c) trans-tert-7*^ 4 - [ (4 -VT / - 3 — * h^tf?*. 
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mmmio5 (a) co^m\mzxRjt^m\ pm<Dtt,&&&&i&Lit 9 it 

trans-tert 4-75/^ u^i/fr-ftfr/** — f 
(CftfroT trans-tert -X^A- 4 - 7 5 J n^=3f i/jV (y.^- 

5 (d) trans-tert-^ 4 - [ ( 2 - ^ a n - 4 —XT/ - 5 - 
7 r^>-7^n,V) 7 5/] ~>^n^^ri/^ (/• #/W^/-- h<7>£j£ 

«#J7 4 (d) <D%mKmZXfrJ&*fi\,\ SI©^i^Mlfc 0 fc*! 
U trans-ter 4- [ (4-^77-3-^ h^r^^ai^ 

/V) 7 5/] v^a^^vv (7fW) $jw<?-hzmmzM^fc 0 

10 (e) 5-^crp-2-^ h^iX-4- { [trans-4- (/-5VV75/) 
^^p^dr^/V] 75/} -<>X7 5 K©-£j& 

»f!ll0 5 (b) 0^jfe{c!|IC.TR^SrfTV\ *WS©ffc£<fe&<&|*Lfc. fc 
fcL, trans-tert-^f;V 4- [ (2-^pd-4-v'7/-5- 

15 V^c 0 

: 1 8 4~1 8 6°C 

mmm 121 

4- { [trans-4- (^^v^V7 5/) l/9n^**/A>'\ 75/} -5- 

^ n n- 2-7 h ^^^X7 5 KO^-J* 
20 0 7 0^}felJ:2pCT^^fTV\ «H<&te-£4fe«r£-fifeL;fc. tctcU 

4- [ (4-75 /->^n^^yV) 757] -2-7 h=*rf<VX75 KKlft 

froT, HJfe^J 1 1 3 TWc 4 - [ (trans-4-7^^n^;V) 

75/] -5-^np-2-/ hdf^^X75 K£J0§C**K:J8V^ o 
: 2 0 4~2 0 6*0 
25 HMJ 12 2 

4- (7if/>°^-4-^^7 5 7) - 3 -9 n n^yX7 5 K©£-fifc 
(a) tert-/^ 4- { [4- (7^/*/U#=^) 7i=;V] 7 5 

/ } 7-feV-? y- 1 ^ •> h (D^f& 

mmm4 5 (a) ©^tfct^^/i^, mmoit^^^tc 0 tz 
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tc U t e r t A-Jr^VT^^y- 1 -jfr/M?*^— Y*W&t\c 

(b) tert-/f/V 4-{[4-(7^;^^)-2-^nn7x 

5 £%ft|4 5 (b) ©#£K*PCT®&£*T&V\ JWCDfcafcfc-frjfcLfc. fc 
£U ter t -7*=f-)V 4- { [4- (7$/*/V^) 7*=/!/] 7$ 

(c) 4- (Tif^^-4 — i)VT%J) -3-^nn^yX75 KO^ 
»J4 5 (c) ©#SfcfcpCT£j&<HTftV\ jOT©fl^fc&<&j*Lfc 0 fc 

10 fcU tert-Zf^ 4- { [4- (T 5 ./ -2-^od7i 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 45-1. 61 (2H, m) , 1. 6 
6-1. 83 (3H, m), 1. 83-1. 92 (1H, m) , 2. 66-2. 
93 (4H, m), 3. 72-3. 85 (1H, m), 5. 54 (1H, d, J 
15 =8. 6Hz) , 6. 70 (1H, d, J = 8. 6Hz) , 7. 04 ( 1 H, 
s) , 7. 68 (2H, d, J = 10. 2Hz) , 7. 80 (1H, s) . 

mmm 1 2 3 

4- [ (1 -^^/KT-tf^-4-^A0 T^y] — 3 — ^ d n^yXT 5 K 

20 ««aj4 6©*-feiJl!1ICTKJESSrfT*V\ «H©ft^»^^L*:. tctcU 
MWi 12 2 T*#fc 4 - (Tif^^-4— -3-^nn^>X75 

tt£ : 1 7 4~1 7 5°C . 

mmm 1 2 4 

25 4- [ (l-^^vVVfc'^y v^-3-' T^) T$/] -3-^dp^>X7 5 
K©^J& 

(a) tert-yf/l/ 3- { [4- (T 5 J JjJl'tf— /U) T $ 

Ilfl4 5 (a) (D^m^mCX Kjfcfc*TV\ *US©^^Sr^bfc 0 fcfc 
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U t e r t 3 -ir*V ^]} V^- 1 -jj;Vi$*i/V- h*WM\^ 

(b) tert-^V 3- { [4- (75;^;^;V) -2-^Dn7x 

5 MMM4 5 (b) ©^jfefcJd&TKJSSrfi^ ^©te^&<£jfcLfc„ fcfc 
U te r t-^jV 3- { [4- (7^*M-/V) 37zc-/l/| 75/} 

(c) 3-^ nn-4- (t^IJ 3 1^7 5 J ) ^^X75 K©^ 
*MJ4 5 (c) ©#&Kl2pDT£0S£fTV\ %m<Dfc%m*&$L\-,t- 0 tctc 

10 U tert-^ 3- { [4- (75/#/V#;— /V) -2-^pp7x= 

;v] 75/} t 6 ^y 1 f OTi^v>fc 0 

(d) 4- [ (l-^y^tXD^y-s-^/v) 757] 
XT 5 K©<frjfc 

1 H-NMR (DMSO-d 6 ) 5 ; 1. 4 2-1. 6 8 (4H, m) , 2 . 2 
9-2. 60 (4H, m) , 3. 42-3. 57 (2H, m) , 3. 70 (1H, 
s) , 5. 48 (1H, d, J = 8. 8Hz) , 6. 71 (1H, d, J = 8. 
9 Hz) , 7. 05 (1H, s), 7. 18-7. 35 (5H, m) , 7. 63 
20 - 7 . 7 6 ( 2H, m) , 7. 8 1 (1H, s) . 

mmm 125 

trans-4- [ (4-75;^n^^) 75/] 
7 5 K©£-fife 

(a) t e r X-^^jV trans-4- [ (4-^7;7i-;V) 7 5/] 
25 v- ^ n ^ 3r i/fr-ft ;W< / — b 

ii«io5 (a) (Djjm\zmKT&]&%ft\ / \ mm<Dfc&%>*&i&vtc 0 tc 

(b) ter t-7*f^ t r an s-4- [ (2-^pp-4->7/7x^ 
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HWJ4 5 (b) ®#&K:PCT£J&<£r*TV\ SH©fc£4&fc£fifcLfc 0 fcfc* 

U t e r t-^^vW t r a n s -4- [ (4-^7/7x-;V) 75/] > 
5 (c) trans-4- [ (4-75/^n^^) 757] - 

n»j5 9 (d) <Djjm\cmtxKj&*ft\t\ %>m<D<k&vo&&f$.Lit 0 ittz 

L, t e r t trans-4- [ ( 2 - 2 P n - 4 -W / 7 ^i — 

/v) 7 5/] V^n^^A-^/u^-hSrJ^RifflV^*:, 
10 IR: 3 3 2 9, 3 1 7 8, 1 6 0 1, 1 3 9 2, 1 1 4 5, 1 0 3 7 cm" 1 

mmm 1 2 6 

15 4- (^n^W5/) -2-^h^yX75K 
fM : 1 5 6 — 1 5 9t 

mmm 1 2 7 

2-7 h^v^-4- (7f7t Kn-2H-ftt°7^-4— f/VT5/) 
XT 5 K 

20 IR: 3 3 09, 3167, 1643, 1581, 1342, 1103, 806 
c m~ 1 

mmm 128 

2-7 h**y-4- [ (l^y^y-4— 757] ^X7 5 K 
S4£ : 1 8 0-1 8 3^ 

25 mmm 129 

2-7 h*->-4- C v?^-2 — (JV^^M 757] -<^XT5 K 
IR: 3 3 9 8, 3167, 1647, 1581, 1326, 1029cm -1 

mmm 130 

2-7 h=¥->-4- (Th7t Kn-2H-t°7>-4-^;U7 5;) -<^XT 
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5 K 

IR: 1 58 5, 1334, 1215, 1084, 806cm -1 
MMM l 3 l 

5-^nn-2-^ h=^>4- (7h7t Kn - 2H- My >- 4 — i /V7 ^ 
5 7) -<^XT$ KO^Jifc 

WI4 5 (b) ©**fete!pDTK«*ffV\ ^I©Utl^^Ufco fcfc 
U H«J 13 0 T'#fc 3r^- 4 - (f h7t Kn-2H-t°7>-4 

: 2 1 8-2 2 0*0 

io mmm 132 

(a) 2-/- h*5/-4- (t°y ^-3 — (VVT=-/) ^V/x- 

»jio5 (a) o%mzmtxucj&&ft\,\ mm<Dit^^^i,tc 0 -k. 

(b) 2-^hdrv'-4- (t°y v^V-3— ^X7 5 K<D^ 
iIM8 5 (b) ©^&«CT£0&£m\ ^M©te^£l^5cLfc 0 fcfc 

20 J10|sK;i/BWc o 

lift :164~166 C C 
HJfe^l 13 3 

2-;* 1-^-4- v ? V-2--f7VT^y) ^yX7 5K©^ 

(a) p^A- 2-7 h=^>-4- (fc° U v 5 ^- 2 —f^T 5 / ) -O^/ai- b 

25 

^Ml0 5 (a) O^fe^DTRj^^trVX ^ffi^b^£-£j&Lfc 0 

(b) 2-7h=Srt/-4- (t°y >^-2 — fyVT^y) ^7X7 5 KO-^J* 



10 



15 
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mnmss (b) (D^m\mzxm^m\ M^mHrtLfc. 

MM : 226~227t 
£MM 13 4 

4- { [ (t r a n s - 4 -T§ y >^ u^^/jv) y. 7*/} -2-y 

(a) tert-^ trans-4- { [ (4-^-3-^^7 
^-^) T^y] ^p^^*W-|,©^ 

«0JlO5 (a) ©#ftR:llCT©&*fTl\ W©fc£*&aj*Lfc e fc 
«U tert-^ trans-4- (7^^^) ^ n ^^^ 

(b) 4- { [ (trans-4-75;^p^-> ; v) *?vl/J T^} - 
2 - * ^^^yX7 5 K©-g*fe 

*ftfl5 9 (d) ©*ttfcfllCT»6*frV\ JMoflsafcfrfrtfLfc. fcfc 
U tert-^/P trans-4- { [ ( 4 ->77-3-^^ 7l 

IR:1 6 5 1, 1 5 8 9, 1 3 7 7, 1 2 6 5, 1 0 3 0, 8 1 0 cm" 1 
13 5 



20 



4- { [trans-4- (7^/^ n^*^] T $ J } - 2 

b*i~<yXT% K©^ 

(a) trans-4- ({ [ (^V^/^^v-) T?/} ^ 

trans-4- (T ^ n^f->^*i^ (15 6 , 95. 

25 4mmol) ©S?*-*?-^ (30ml) Mlfc^BflH^ ( 16 . 3 
ml, 114. 4 8mmol) SriHiO«Ct?2N h y * A*»tt ( 2 

2 8. 9ml, 2 2 8. 9 mm o 1 ) t«TU I^18^«Uc 0 IN 
ttltt+ftLfc*. Wx^mtfe. MHHWttbk^L, ft* 
«H-hy*A-CK*l^Lfc. ttfttrftlftU #fe*L*J«*«>y **** 
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^07^77^ (^t^:Sixf;V=2 : 1-1 : 1) 

U t r a n s-4- ( { [ ^ 

;V) isfu^+Wjuty* (n. 99g> 41 15mmolf 43o/o) 

5 (b)*ls*>A, (trans-4-[(tert-/^|^) T * 

t r an s-4- ( { [ % T ^ /} ^ ^ 

^n^fy^Kllg, 37. 75mmol)Otert-^ 
^Mll0ml)»hyxf;l,7^( 6 . 31ml, 45. 3 
10 mmol) N i?7x=MWWK(ll. 4g, 4 1. 5 2mmol) 

mmMm=TA> s **m*.mi,ito **i*anru nbHtcmmz 

^^W7A^ 7 ^^ 7 ^ 4 : 1-3 : 

1) fcJ:0»«U Mk=7*VM*m*1T}Z.bTy<>*SA, {trans- 
15 4- [ (t e r t-7 h**s»A<*=A,) 75y] Wu***,*} ***** 
( 2 . 3 5 g , 6 . 5 8 mm o 1 , 17%) £#/ Co 

(c) -<>vvi, ( t rans-4-7^^n^) 

{ 4 - [ (t e r t h=*i/;&,^-, V ) T5/] 
20 ^}^/^^ ( 2 . 5 g, 6. 89mmol) OfhnKn 7 ^ 
(2 5ml) »Rfc4NjjfflhJ?Wy (2 5ml) mi£T'2 0W 

/^yW^-h jlBtttd. 83g , 6 . ismmol, 8 9 %) £# fco 

(d) -<>^ {t ran s-4- [ (4->7/-3-^^ 7 x^) 

***io5 (a) (DzmmzTKm*^ m<D^®z%&Ltc 0 ± 

(e) 4- { [ t r a n s-4- (75/^f^) ^ n^vyV] 757} _ 
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2 - ^ h ^yXT 5 K©£j& 

11^5 9 (d) ©#8sfci*CTEf&«tfTV\ $$,m(Dfc&®*&I$.Vtc 0 tcte 
U {4- [ (4-^T/-3-^ h*->7i=^) v^n 

5 IR: 3 30 5, 1562, 1338, 1211, 1026cm" 1 
Uttfti 13 6 

3-^up-4- [ (2 -If ay S^-l — (As^f-At) 75;] ^^X75 K 
©£lfc 

(a) tert-^/V 4-v/7/7x^;V/^-f^ 

10 4->7/7=!Jy (5g, 4 2. 3mmol) ©^np^^« (2 0 
OmL) UljftfifcS? t -l/^ (11. lg, 5 0. 8mmol) &Mz.tc&, 0 
c C{dTv ? ^^VT5y tfU (1. Og, 8. 5mmol) SrJbP^-MfcT 3 

Mb, tert-^^ 4->7;7i=^/^- h (5. 7 9g, 6 3 
15 %) £#7c 0 

(b) tert-7*f;V 4->7;7x=/V (2-l^nPi?y-l — f;loi 

tert-^A- ±-*/TJ'7=.—A<1lA<**~- Y (3 00mg, 1. 3 7 
mmo 1) ©N, N-^fM;W5 KJgfffc (1 OmL) KlO'CfcTzMWb 
20 thD^i. (121mg, 3. 0 2mmol) »^L N ifittll^lllIJIttUfc, 
K^{-2-^nnac^t 0 n-/Vii:^ (2 3 4mg, 1. 37mmol) & 

an jl-c 3 mmmw ufciis 6 o ■cfciMfc l-c 4 b#w»»# ltc 0 xkijJcjww- 

hy^A (12 1mg) , 2-^oaif;!/t t P-;Hii (2 3 4mg) 

it6 0 < ctt2BtFi»ii#Lfc o mam.fcT>*-v 

!7A-Cft*Lfc„ 3KI^V!J*Wn-7 b^7 7^H:ti!L, tert- 
4-^7771 =A> ( 2 - t°n y 1 — ( A/^M fiA>** — h 

(2 5 9mg) £#fe 0 

(c) 4- [ (2-t°a y v?^-l — OVoi^vV) 757] ^X7 5 K©-n 
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J* 

U tert-^V 4-^777x-;V (2- k°n y 1 — f/i^n^- 

5 (d) 3-^na-4- [ </Vrc^/V) 
XT 5 K©-£j£ 

H%M4 5 (b) ©*fefc!pCT®SSrffv\ Lfc. 

10 1 H — NMR (DMSO-d 6 ) 6 ; 1. 68 (4H, br), 2. 65 (2H, 
m) , 3. 2 5 (2H, m) , 5. 7 3 ( 1 H, t) , 6. 7 1 (1H, d, J 
= 8. 6Hz), 7. 07 (1H, br), 7. 69 (2H, brt, J = 8. 
8Hz) , 7. 80 (1H, d, J = l. 8Hz) . 

mmm 137 

15 c i s-4- [ ( 2 — T $ y n^vVl') T$/] -3-^nxyX75 

(a) c i s-4- [ (2-7^^0^'^) 75/] ^i^/— fy;V 

4-^n^y/-M)/V (lg, 5. 56mmol) , hV* (v^^y 
20 x^TirhV) ^7^!>i» (0) (5 0. 9mg, 0. 0 6mmol) s 
(+) -2, 2' - 4 /) -1, 1' -lf^-7^V (1 

0 4mg, 0. 1 7mmo 1) , c i s -1, 2-i?7$y^n^fy (l. 
9g, 16. 7mmol) , t e r t —~? h#W" V V !7 A ( 7 4 7 m g , 7. 
7 8mmo 1) © hJte^®m& 9 O'CtCT 4B#|RHB#bfc. 

« mmy bfc 0 ^ y * dvf^7^ -kit** 

Mb, c i s-4- [ T5/3 by A- 

( 7 0 2 m g , 5 9%) £#fc„ 

(b) c i s - 4- [ (2-75;^n^i/;l/) 75/] -<^XT5 K© 
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m&M4i (b) <D%mm zxza&zn^ \ %m<D^m*^&^ 0 it 

tcU c i s-4- [ (2-7^^n^^) sO^-YV 
5 (c) c i s-4- [ (2-7U^n^>;V) 7$;] - 

tcU c i s-4- [ (2-7^^o^>/i') T^y] -O'XTS: K£jg 

10 1 H — NMR (DMSO-d 6 ) 5 ; 1. 31 — 1. 41 (3H, m) , 1 . 5 
2-1. 62 (5H, m) , 2. 98 ( 1 H, brd) , 5. 65 (1H, d, 
J = 7. 9Hz) , 6. 74 (1H, d, J = 8. 8Hz) , 7. 04 ( 1 H, 
br) , 7. 66 (1H, d d, J = 2. 0, 8. 6Hz) , 7. 70 (1H, 
br) , 7. 80 (1H, d, J = 2. 0Hz) . 

15 MMm 13 8 

trans-4 - [ (2 -TS / 9 s9 w^^-WAS) T $. /] 
75 K l«ffift*t[©^ 

mmcxmmmkZft^mm<Dfc&®%&j8.Ltc 0 tcteu c i s -i, 2- 

20 v?7 5 7 i/^ a^^fyoftb 0 l:t r a n s - 1 , 2-v?75/->^n^f 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 19 — 1. 5 1 (4H, m) , 1 . 6 
4-1. 73 (2H, m) , 1. 87-1. 90 ( 1 H, m) , 2. 06-2. 
09 (1H, m) , 3. 27 (1H, br) , 5. 62 (1H, d, J = 9. 9 
25 Hz), 6. 9 2 (1H, d, J=8. 8Hz), 7. 11 (1H, br), 7. 
70 (1H, dd, J = l. 8, 8. 6Hz) , 7. 82 ( 1 H, d, J = 2. 
OH z) , 8. 0 0 (b r, 2H) . 

mmm 1 3 9 

trans-4- { (3-7U^o^^) 757} 
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(a) trans-2- O-T^^n^^v) _ 1H _^y^^ K _ 
/V-l, 3 (2H) -^^©-^fifc 

c i s - 2 - ( 3 - fc Ko ^rv'v'^ p^^vW) - 1 H--f V-f >- K— /t— 1 , 
5 3 (2H) (5g, 20. 4mmol) ©f f7tKo77«fcO 

t}CtfiJxf;l/75y (5. 7mL, 40. 8mmol) *MZ.tzM. 
Xj],ft=z n y K (2. 4mL, 3 0. 6 mm o 1 ) SrADx., PliS."? 2 

a££«M X'tfrm b /Co 

io mmfevK-t^/vvvyvs^mnzTVfc-fy)) ?a (4. o g , 6i. 

2mmol) Mx.. 9 0^1X2 B#^^Lfc„ KJS$££^£P^7k v^<?vV 

MS© * * / 7 5? ? A/j^ ( 2 . 5 g ) Sr jp x.7kmwm^. 

15 Ti-T4f$MS#Lfc 0 H«^7-T FilMltS^tia'J trans 
-2- (3-75/^P^>) -lH-^fy^yK^-l, 3 (2H) 

(b) trans-tert-7"f;V 3 — T$ / is 9 o^^fv';V^/W<^>- 

20 trans-2- (3-7?;^ n^v^V) - 1 H-4 V 4 > K—/V- 1 , 
3 (2H) -^©^nn^^«-7t-7"f;V (8. 9 g, 40. 

8mmoi) -mm, Bu&w*mffihtc 0 i/y y??? 

- ictts Lfc efei*^ 4 0%^ ^7 5 y- / ^ y (ioo 

mu tmfru 7 o°ckx 2mmmw^tc 0 g^^/i^p 

trans-tert-/^ 3 -T % J p — 
A'jfc/l'/V — h (2. Og, cis-2- - 
lH-^y^>K-/V-l, 3 (2H) -^^b5Iit4 8%) SrWfc. 

(c) trans-tert-7*f;l/ 3- [ (4-V7/7x^) 7? 
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4-7a ; t^/=hiJ/V (5 0 0mg, 2. 78mmol), h y * (iX 
^i/y-rVTir h^) i?s<7i?$A (0) (2 5. 4mg, 0. 0 3mmo 1) N 
(+) -2, 2' -tf* (v^^-^**^ /) -1, 1' -\fi-y^u (5 
5 1. 9mg, 0. 0 8mmol), t r a n s — t e r t — rf=f-)V 3-7$; 
iy^o^v'A'^W^ — h (6 5 5mg, 3. 0 6mmol), t e r t —~7 
h^^hy^A (3 7 4mg, 3. 8 9mmol) <D h/^>%W& 9 O^Kl 

10 iyV^^f^n^h^yy^-KX^M^ trans-tert-^V 3 
- [ (4-'>77 7x-;l/) 7$y] ^n-^vvt^W^-h (3 54mg, 
4 1%) £#fc 0 

(d) t r a n s - t e r t -^^/V 3— [ (2 — ^np — 4 — -3/T 7 7i 

15 HIM4 5 (b) <£#fe^cT^&^ftv\ ma©^^^^bfc 0 it 

fc'U t r a n s — t e r t —Zf^As 3 - [ (4 — i/T J 7^=- JV) T 5 J ] 

(e) trans-4-{ (3-7;y^c^^) 7" 5/ } -3-^n 

20 «#J4 1 (b) <D^(CliC-C^^^V\ ^ffi<ZMb^£^J&Lfc 0 fc 
fcU trans-tert-^f/1/ 3- [ (2-^nn-4-v'7y7i = 

1 H-NMR (DMSO-d 6 ) 5 ; 1. 3 2 — 1. 7 2 (1 0H, m) , 3. 

04 (1H, m) , 3. 84 (1H, m) , 5. 05 (1H, d) , 6. 77 

25 (1H, d) , 7. 07 (1H, br) , 7. 68 (1H, dd) , 7. 72 
(1H, b r) , 7. 8 0 (1H, d) . 

•mm 140 

4- [trans- (4 -T % / >st u^$r*s;V) -1-7 iVOrv^s 

XT 5 K©£-J* 
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(a) tert-7*^W t'rans-4- [ (4-^7/-3-7;VtD7z 
7 5/] ^D^^;^-h©^ 

H*&0i]lO5 (a) ©*fet!Jli:TSJSSrff*V\ »H©fc£*$r£-JifcLfc 0 
fcfc'U 4-/n^-2-7;VtD^-M);Vtter t-^f;V tra 
5 ns-4-75/^o^ ^7V#7WV - h SrflOH-Klffi V >fc c 

(b) 4- [trans- (4-75 o^v/^) 7$/] -2-7^* 

HJH015 9 (d) <Z)#fe«CT£J&&fT&V\ Mofl^fc^Lfc. fc 
fcU tert-yf;l/ trans-4- [ (4-i/7;-3-7;^o7i 
10 7^;] ^n^j/>u*/u/<^-hSrJR*Hi:«v>fc D 

K£ :166~167 t C 
14 1 

4- [trans - (4-7$/^B^V;V) 7 5 7] -5-?pp-2- 
7/vta^yX7 5 Fog-fife 
15 (a) tert-^/U trans-4 - [ (2-^D0-4->7;-5- 

njfi«»j4 5 (b) ojsmzwxRfe&ftK^ %,m<Dik&m*&f&\stL 0 it 

tdU MMm 14 0 ( a ) "&&1t text -?*f-)V trans-4- [ (4- 
i/7;-3-7>tP7x=;l/) 7 5 7] v^^n^dr-^/V^/W^V-h^if^c 
20 fflV^fc„ 

(b) 4- [trans - (4-757^7 p^^/l/) 757] - 5 -^p p 
-2-7^0^X7$ FO^fifc 

5 9 (d) <DjfmmtxRj&*fttj;\,\ wM(Dfc&m&&&.\,it 0 it 

TcU t e r t-^jV trans-4- [ (2-7na-4-V77-5- 
25 7/l/tn7x=» 757] P^^I/^/W^^— h SrJU|B|.|CffiV^ 0 
fibft : 1 6 0~1 6 2°C 
Hil^J 1 4 2 

4- [ (1— <>5?/utr-<»J v^-4 — (M 757] -2-7 5 -7 

fM>X75 F©£fiE 
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(a) 2- Y**S-2-* s f-jV-4-~ fa7x=^) 

3 (2H) -^^©-g-fife 
5-^ V*f-2-* 1 ?Jl'-4-—hvi7*=./]sT$l<' (3. 0g, 16. 5 
mmol) (Dtfm (3 0mL) mfttf&fo? * Mk (2. 7g, 18. 1 
5 mm o 1 ) SrSfedp L 1 1 0 1 {CT 3 Lfc G ftM*tt*i*BETtf 3c L, 

#fetbfcgKlESrli*ft» (3 0mL) IC&^U 1 0 0«CfcT5l*Wl»«i Lfco 
Ml, «e*ftB*S:iaEEfNsU #btLfc^^v?^^ni^-x^T*»-rsr 
2- (5-^ h^-2-^f;>-4-=fn7x=;i/) -1H — fy 
>f^K-/P-l, 3 (2H) -S?*^ (4. 2g, 8 2%) &&fc6|&5fc£ LT 
10 #fc„ 

(b) 2- (4-757-5-^ b^i/-2-^^7x=/V) — 1 H — f y>f 
^K—A'-l, 3 (2H) -*JjtV<l>&fo 

mmms (a) ©*fefcflicTKJ4;srfTV\ mm<o^m^^rc 0 tctcu 

2- (5-^ h^-2-^f;l/-4--hD7x=;V) — 1 H—4 V<i >" K— 
15 71—1, 3 (2H) Km^K-o 

(c) 4- (1, 3 - i^t Ko - 2 H-^f y HWV- 2 

2- (4-T5:y-5-^ b^^-2-7 { 5 L /V7^=^) -1H-- fy>f^K 
—/U-l, 3 (2H) (2 8 0mg, 1. Ommol) (CftttEfe (0. 

20 4mL) &£rf7k (5mL) £»U WMSBtf h V V & (1. 2 

mmol, 8 3mg) ©7k*£i& (2mL) 1 0^M!t^i"5 - £ t ± 5 

S?T^=^Ait»»«rP«bfc. v^TWk^^A (3 2 5mg, 5. 0 
mmol) &£tfv-T^<{t^— #3 (3 6 0mg, 4. Ommol) (5 
mL) «Lt^7/=^MI^IKtiTLfef, 5 O'CICT 2B#M 

(20) % Gmm&moA&kvffltiriL, ffifc*?**svj»-zim&. m 

&£«BEg:feU #f>tlfc»v'y^^nvf^77^- (^M^ : ft 
^^=2: 1) VlXmm-tZ>Z.k^Z.*), 4- (1, 3-^y-l, 3 
-v?fc Fo-2H-^7^>K- /U-2-> r/W) -2-^ 5 ^VW< 
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y;/-hy,V (l l 2m g, 3 8%) LTfcfco 

(d) 4-75 7 -2-7 h'¥*>-5-^^-/l^<^=MJA'©'&J* 

4- (1, 3— ^aMf-V-l, 3-v J tKn-2H — fy^yK-/W2-^ 
yv) -2-^f^i/-5-^f;^yy=MJ;v (lOOmg, 0. 3 4 
5 mmo 1) (1 OmL) f&m^T hyfc Ko77^ (5mL) 33 J; 

3 5%t K^v^Tk*^ (1 5 5/iL, 1. 7mmol) £»U ^i&fclT 
5 ttlffltttfl. 5 0 let? l Lfc 0 ^iS?^te:^fp^7k*5 i^^mWzK 

fc^inLim^^ttajLfc^ (30) , ^l^fP^^TK-CWLfCo ^ft 

4-7^;-2-^b^>-5-^f;V'<y/-MI;l' (40mg, 7 3%) £ 

(e) 4-:/o^- 2-7 hdfv'-5-7 5VW<^;/- hV^<D&f$ 
4-7^;-2-^h^>-5-yf;^y/-f!J;V (4 0mg, 0. 2 5 

15 mmo 1 ) tC4 8%HB ttR (1 4 0 m L, 1. 2 mm o 1 ) jo £l>*7k ( 1 

mL) SriJDU tK^T^ ffilBIH- h V 17 A ( 2 0 mg , 0. 30mmol) O 
(0. 5mL) ^ITLI 0^Wr§-<b^ii9 ^T7=r7-M&it?& 
£f!MLfc 0 W-i (17 7mg, 1. 2mmol) 5r48%HBr* (5 

mD \zl®mu mmLtcVTS-v&mMmzm^KxmTLtc^ 5 crac 
20 xi&?mm.nistL 0 Rj&m\zma&m&%mtois, mm^^xmtavtc^ (2 

M^JEg*U '&bmm&*5 0%^^^-x/V .^rf-^lC 

rgfe^-rscir^j: 9, 4-^13^-2-7 h^v-- 5 -7 h y /V 

( 3 5 m g , 6 3%) Sr 6fe»5lci LT#fc Q 
25 (f) 4- [ (1 -^VvvVfc^y v^-4 — <A>) 75/] -2-^h^>- 

IMH0 5 (a) ©^|c|CT©£;^tTl/\ «HOflS-&*Sr^fiRb*:o 
(g) 4- [ (1 -^5?/H*-<y i/-y-4-4s)s) 75 7] -2-7 h^r->- 
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mmw4i (b) (Dimmer BLj&zft\,\ nm<D^m^^it 0 it.it 

5 : 1 5 3~1 5 6^ 

1 H — NMR (CDC 1 3) 8 ; 1. 50-1. 70 (2H, m), 2. 00 
-2. 14 (5H, m) , 2. 22 (2H, m) , 2. 7 8-2. 9 5 (2H, 
m), 3. 40 (1H, m), 3. 55 (2H, s), 3. 82 (1H, d, J 
= 7. 5Hz) , 3. 92 (3H, s) , 5. 53 (1H, br s) , 6. 1 
10 1 (1H, s) , 7. 2 5- 7. 4 0 (5H, m) , 7. 57 (1H, br 
s), 7. 87 (1H, s). 

%mmi 4 3 

WJi4i-e#fc4- [ (i-s<yi?/i>K 0 ^yi?i/-4-4M 7$/] -2- 

* h * is- 5 - / 3-A"<>XT 5 K^Jf^RUS V >fc 0 
: 19 4-196^ 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 35 (2H, m) , 1. 76-1. 
20 9 0 (2H, m) , 2. 50-2. 7 0 (2H, m) , 2. 8 5-3. 0 0 (2 
H, m) , 2. 30-3. 50 (1H, m) , 3. 84 (3H, s), 4. 91 
(1H, d, J = 7. 9Hz) , 6. 16 (1H, s) , 7. 02 (1H, br 
s), 7. 33 (1H, br s), 7. 52 (1H, s). 
mifcffl 14 4 



25 5-^nn-2-^ h3->-4- (t°-< U 4 —Y^ d rv') ^^X7 5 K 

(a) 5-;?OD-4-kKP^-2-> v^o&«^ ^V©^ 
4-7$;-5-^on-2-^ h^rv^M^ (1. Og, 5. 0 
mmol) t48%HBF 4 * (1. 6mL, 12. 4 mm o 1 ) iokWk ( 5 



WO 03/082808 PCT/JP03/03978 

127 

mL) %mnU Tk^Tx mn&~fhV ?A (3 4 5mg, 5. 5mmo 1 ) (D 

frmm (3mD ^itl2 oftmmw^fro mLtzs&tfcmm&tii'&irzz. 

6 (5 0mL) fll^l 0 Ot^CX 1 B#P9JfH$ L7t 0 iliCtlS^^ 
5 KJC«EH:fiSft^ifckSraS*nU S»^^Ti*ttiL« (3 0) , «g££S?P 

WBt***S'-A' (2 0mL) 7k#Ti&fb^~/V (lmL) Sr«IT 

10 -^*-$->'Kxm£i-Z>ZbK£Q, 5-^PP-4-tFn^>-2-^^ 
^-IIS^^ (5 18mg, 4 8%) £Pm£t&5fc£LT#fc„ 
(b) 5-^nn-2-^ b^rV-4- (t°^U 4 — fAof^rf) *<l/X 

7 ^ 

5-^nn-4-t Ko^>-2-^ h * i^MI^ ( 2 2 0 m g , 1 . 
15 Olmmo 1) IC^xy (2 0mL) , 1 - t e r t h*i'#A'&— JV- 
4-fc Kn3fS/tr-<ys?> (40 9mg, 2. 03mmo 1) fei^T/^f 
VyY y— n— (4 9 0mg, 2. 03mmol) ^jDt, 
1 0 0 < C-C4B£TO#Lfc 0 Mf, RJS«tfiaSJ^Jfc!kSr^AL^ife^^vC 
ttWbfcH (2 0) , *HMISrttft***-C**L*:. fii^^^^t« 

•fZZtlZkV), t e r t -yj-zv 4- [2-^on-5-^ h^i^-4- 
(^ h^r^^^V) 7i;^>>] tf^y^V-l-^/V/j^^l. — h (5 1 
Omg) SrflHteiMfcWfcLTWfc, ttO^BP^y (15mL) Jg^fc. 
ijafcTh^^tnSS (lOmL) Sr«JDU H*IBWH % KAteftfrtt 
25 /ET^*-rSr«b^J:t9ta5-^np-2-^ h^^-4- (tf^U v>>- 4 - 

#D n q£rN, N-^f;l/*;^7 5 K (1 OmL) Klgfi¥U xJvVATS: K (2 
OO/zL, 5. Ommol) ^±(52 5%t h^K-^^/-^ 
t (9 5 0U, 6. Ommol) SrSsflBg 8 0°CiCT 3l*MSI#b*:. 
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*E&fo\Z.3mT (2 0g) fc&ftlU 17 0-180^X6^ 

- (^nn*;^ :^;?;-;V=9 9 : l) KXffiMirZ - t K«fc 9 
-4- [ (1 -/M^/Vt^y ' (VV) ^-^rv'] - 2 f >X 
5 75 K (1 1 2mg) «£«t)£L-T#7t 0 (1 1 Omg, 0.3 5 

mmo 1) (D*?J-A (1 OmL) M^T^T^t^-/!' (1 3 0 ju L, 
1. 7 6 mmo 1) SriRTU 6 0X:^V^-Um^mm:WVtc o BJ&fem&Wi 

/-/V : 2 8%7y^7*=9 0 : 1 0 : 0. 5) ttiMf-Sr «J 5 

10 (fcf^U 4 — i /V^r^xy) -<yX75 K 

(2 6mg, 2 6%) «r&fi»5fcfc Lr^fc 0 

1 H-NMR (DMSO-d 6 ) 8 ; 1. 4 5-1. 6 5 (2H, m) , 1. 
7 8-2. 0 0 (2H, m) , 2. 5 5-2. 6 8 (2H, m) , 2. 90-3. 
00 (2H, m), 3. 92 (3H, s), 4. 74 (1H, m) , 6. 85 
15 (1H, s) , 7. 45-7. 60 (2H, brm), 7. 82 (1H, s) . 
idfeM 14 5 

(a) tert-^;V 4- { [4- (X 5: 7 yv) -2-? a a- 5 

20 -7;Vtn7i=;V] v 5 ^- 1 -^^^ri/W- h &£X$t e 

rt-^ 4- { [4- (75;*;^=^) -2-^nn-3-^yV^-n 

^fy/n/V-^ (2 OmL) fc*ig^j6 5 (c) T?#P>jxfct e r t-^ 
/V 4- { [4- (TS^^M?^) - 3-7/w^-n^^-^] tv< 
25 yS/y-l-^M^rv'^f (2 9 0mg, 0. 8 6mmol) feit/N-^ 
nP^^ N >W 5 K (1 1 5mg, 0. 8 6 mm o 1 ) L 6 O^^TIBIf 

#btLfc*i^^^^^3i-x/Wcrgfe#i-5ri:tCj;«9 t e r t 
/V 4- { [4— (T 5 / # /M?-^) -2-^DD-5-7^n7i-;V] 
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75 7} \f^)^ly-l-^J^^r^U-Y (10 2mg, 3 2%) fcitfte 
rt-/f;V 4- { [4- -2-^D-3-7;Vto 
7x^] 75/} lf-<y h (55mg, 17%) £ 

LT#fc 0 

5 (b) 5-^an-2-77V^-n-4- (^y^y-4-^;V75y) 'O'X 
7 5 K©£jfc 

^»j4 5 (c) (Djjmz.mKxmt*ft\<\ -mmoi^^^Ltco 

U tert-/f;V 4- {[4- (7 5/*;^-^) -2-^nn-5- 
7;Vtn7x-;P] 75/} \f^V 1 -*;^^r^^ h STM-fclfflV^o 

10 1 H — NMR (DMSO-d 6 ) 5 ; 1. 3 0-1. 4 5 (2H, m) , 1. 
72-1. 85 (2H, m), 2. 50-2. 60 (2H, m) , 2. 85-2. 
95 (2H, m) , 3. 30-3. 50 (1H, m) , 5. 55 (1H, d, J 
= 7. 9Hz), 6. 63 (1H, d, J = 14. 2Hz), 7. 22 (1H, 
brs), 7. 37 (1H, brs), 7. 61 (1H, d, J = 7. 9Hz). 

15 MW\ 14 6 

3- ^nn-2-7;l'tP-4- ( t 8 -^ U v^- 4 -> f 7V7 5 7 ) ^^X7 5 K 

U HJfeflJl 4 5 (a) «t e r t -zf^-jV 4- { [4- (75 7*;^ 
20 -yv) -2-^np-3-7;^n7xn;U] 75/} t°^y v 5 ^- 1 -j&A'tf 

1 H-NMR (DMSO-d 6 ) 8 ; 1. 3 2-1. 5 0 (2H, m) , 1. 
74-1. 88 (2H,m), 2. 50-2. 62 (2H, m) , 2. 90-3. 
00 (2H, m) , 3. 35-3. 55 (1H, m), 5. 58 (1H, d, J 
25 =8. 2Hz), 6. 66 (1H, d, J = 8. 6Hz), 7. 25-7. 40 
(2H, brm), 7. 51 (1H, t, J = 8. 8Hz). 

mmm 147 

4- [ (1 <^vyVfc 4 ^>) 75/] -2, 6— 
/X7 5 KO^fife 
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(a) 4- [ (l-^>v?/H^y *?ls-4-' ifr) -2, 

2, 4, 6 - h P 7^0^^/^ MJ^ ( 1 . Og, 6. 3 7mmo 1) O 
N, N-^W/VA7U' (5mL) Mi^i* (2. 63g, 1 

5 9. lmmo 1) »U lSICt»^U^b4-7^- 1 
^y^V (1. 3 3mL, 6. 37mmol) fci&^RlJftTU 

■fcM. (20) , ^Mmzma&)&kX*?fcftVtc 0 W^^^i>A-t?|fcM. ^ 

»^JEW*U mt>tltc®mZf)JJ?/V?u-?yjf77j- (2 0-5 0% 

io ^m^-^-^f-v) (--c^i-^^t^j;<9, 4- [ (i — ^^vtf^y 

T^Sl -2, e>--Jy;^irn^^/=- hyyV (5 0 5mg, 
2 4%) £#fc 0 (&S£,#Hbtifl) 

(b) 4- [ (i-^<^^t o -<y^^-4— r/v) 7^y] -2, 

15 1 (b) O^fe^D-C^^tfV^^ M^b£«£$L*: 0 fcfc 

U 4- [ (1 -^^vWlfWy 5?^-4-' f/V) -2, 6— S?7^* 

201~20 3t: 

1 H-NMR (DMSO-d 6 ) 6 ; 1. 2 5-1. 4 5 (2H, m) , 1 . 7 
20 5-1. 95 (2H, m) , 2. 00-2. 15 (2H, m), 2. 68-2. 
80 (2H, m), 3. 16-3. 30 (1H, m), 3. 45 (2H, s), 
6. 20 (2H, d, J = ll. 7Hz) , 6. 38 (1H, d, J = 7. 9H 
z) , 7. 20-7. 35 (5H, m) , 7. 40 (1H, brs) , 7. 60 
(1H, s) . 
25 14 8 

2, 6-v ? 7yV^-n-4- ( bf-< ]) 4 — f /VT 5 / ) ^yX7U*©^ 

nmmi 4 (Dimmer Kfo%ft\,\ mm<Dik&mz&i$Ltz 0 tctcu m 

mm 1 4 7 ( b ) Titfc 4 - [ ( 1 -^S?/Vfc^ y 4 ->f ;V) T 5 y ] 

- 2, 6-v?7/VtP^>X7 5 K&JlHSKzi/BV^. 



WO 03/082808 



PCT/JP03/03978 



131 



itt£ : 1 6 6~1 6 8"C 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 10-1. 30 (2H, m) , 1 . 7 

0- 1. 90 (2H, m) , 2. 51-2. 60 (2H, m), 2. 85-3. 
00 (2H, m) , 3. 16-3. 40 (1H, m) , 6. 20 (2H, d , J 

5 =11. 7Hz) , 6. 38 (1H, d, J = 8. 0Hz) , 7. 40 (1H, 
brs) , 7, 59 (1H, s). 

mmm 1 4 9 

2-7/V^-n-4- { [trans-4- W tf frT % J ) v^n^iX 

10 HJfeMl 4 0T#bftfc4- [trans - (4-75;^o^^) T 
-2-7^^X75 K (18 0mg, 0. 7 1 6mmo 1 ) <D* $ 
S—)\> (8ml ) ^m^T±h> (0. 0 5 2ml, 0. 71 6mmd 1 ) „ B 
m (0. 12 2ml, 2. 1 4mmo 1) > */T J TklSUb* h V $ A (5 

4mg, 0. 8 5 9mol) SrJD 2 0 B#HSMf#Lfco fc+T* b ^ (0. 

15 0 5 2ml, 0. 716mmol) , ->T/*^fc#**"?- h U (45mg, 
0. 7 1 6mo 1) SrJD^fc. KJ^&ISMirjJcfcj£V^fc % ^x^Vfi 
ffi Ufc 0 ^TttMl £ 0 . 2 5 N-itt»-C*bffi L*:^ TkS * 1 N -TK^bf" h U * 
i^WCp H IliU ft»xf;vcttffl LfCo h y !7 A 

20 dvI^07^- (^DnjjN^V^^y-^/7^-77K=l 0 0/1 0/ 

1- eSftil) Kl,}:<9*MttU 2-7/V^-p-4- { [tran s -4- {4V?xi 
k>7 5 7) v'^n^drv'/V] 757} ^X7 5K (16 0mg, 7 6%) & 

g&j£ : 1 7 4~1 7 6t: 
25 Hit^J 15 0 

2- 7/M"u-4- [ (4--f-n7x-;V) 757] K©-£j£ 
(a) 2-7^n-4- [ (4--fn7x=;V) 75/] > y/U© 

^«io5 (a) <Djjmz.mt-c5Lfo*ft\,\ mm(Dik&yd*&&hito ± 
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fi,1rw<VS— Y Jfctrans-tert -^/V 4-75 

/ ^ p^-^*^^ - h icftbo T4-=hP7=!J ^SrJBV^fco 
(b) 2-7/V^-n-4- [ (4-~ hn:7^-yV) T57] -<^XT5 K<Z>£- 
5 f& 

[ (4--Fp7x-/V) 757] s<>V- hV^ (2 9 
8mg, 1. 16mmol), 1 N-7»fbX h y $ AtK^K ( 3 . 5mL), 
^J^-fr (2 0mL) 0ftgft&9 0^8. 5 BSMflltf* Ut. &&£S*U 
lN-TK^b-^hy ?-Mc?&$ (3 0mL) SrJD*.I»^^/U (3 0mL) T?3 

io mttmufco ^mm^m.^^^y^^x^m.mm^m^u as@#£->y 

*^7A^P?f^77^- (^^f"^/SKft^^V= 3 : 2~1 : 2ft 
iij) fcJ:0**aiU 2-7/^n-4- [ (4--fn7x^) 757] 
X75K&4 5. 8mg flBfcHfle, 0. 16 6mmol, 14%)#fc 0 
IR(neat) : 1 5 8 5, 1 304, 1 2 6 5, 1 1 1 1, 8 2 9 cm -1 
15 MMW 15 1 

2-7yV^"P-4- [trans - (4 - fc Kp^^ n^ix/V) 757] 
-^X7 5 KO-ufi^ 

(a) 2 — — A — [trans — (4-t Kp^v'^p^v'^) 7 

20 2 , 4-^7;V^P^-M);P (4 17mg, 3. OOmmol), tr 
ans-4-75;^P^t;~^ (3 80mg, 3. 3 0mmol), tf 
(8mL) oaW*Sr5 0'C-C5l*MJW*bfc, i&K£g*U zK (3 0 

m L) SrJp (3 OmL) T? 3 [UtttB L-fc 0 »S !7 
At?|£ift«»jKSrS*L, «l«v'y*7-V^7A^n-7F^77^- (^ 
25 ^r^^/^3i^v=2 : 1~1 : 2 KliUflMRU 2-7yv^n-4 

- [trans - (4-t Kn^J/^o^^) 7$/] ^/-M);^ 
8 4. 3mg flBfeSfo 0. 3 6 0mmol, 1 2%) #t, 

(b) 2-7^n-4- [trans - (4-k Kb W^b^//U) 7 
5 7] K 
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2-7^a-4- [trans - (4-t Kn^i/^n^^V) 7 5 
/] h (1 0 5mg, 0. 44 8mmo 1) , fc&itV^V^ (3 

2. 2m g, 1. 3 4mmol) , ttJ—fl' (2. 5mL) ©ift-^HfefclMT 
3 0%-iaiWk7K** (0. 3 0mL) , tK (0. 5 0mL) trJOIfciRTU £ 
5 »T4l*nD«#L*:. 1 0%-?-;ttilEgW- b !> !>A*»»[SrllB*.-CR^Sr±aC>, 
Sfi»E*«*Lfc. »1 N-*SMb^ b y (2 OmL) SrJD*. ft 

H^fTU (2 OmL) -C2iatttbUfc. liiSrfitS^^^^tW^I 

^/-;U=3 0 : fcJ:9**RU 2-7/V;frn-4- [trans- 

10 (4-fc Ko^V^o^^V) 75 /] ^<yX7$ KSr7 7. 8mg 
Hfo 0 . 3 0 8 mm o 1 , 6 2%) #fc 0 

IR(neat) : 3 32 1, 1 6 0 1, 1 3 6 1, 1 09 8, 8 2 9, 7 7 1 
- 1 

c m 

mmm 152 

15 4- (l-Tlftfi^n [2. 2. 2] h- 3 -4 W 5 /) -2 -7 A** 
-TS/^XTS KKttfro TllWJ 6 5 (b) t#fc4-7$/-2-7;v 

20 ^ y s?^- 3 -^-y^rffiv^o 

IR(neat) : 3 1 6 6, 1 6 04, 1 3 8 1, 1 09 5, 8 1 8 c m~ 1 

mmm 153 

4- [ (c i s-4-75;^o^^) 7$y] -2-7^0^X7 

25 (a) cis-tert-^ 4 - [ (4 - ~>7V - 3 - 7fr*u 7 x =■ 
;V) 7 5/] ^ o^^i/;^;W^- f©^ 

«#Jl0 5 (a) <DjjmzmCX&.fe*m\ V$>m<D{k&®*&f£^tc 0 It 
f:U 4-^n^-2-^ b*S"<^:/- h U /WCftt>oT4 -:/n*- 2 -7 
/V^-n-O-i/^ h ]) yV^Jg^H^ -^/ctrans-tert -7*^ 4-75 
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J ^n^i^Kfr/W^— MCftfroT c i s-ter X-Zf^fr 4-T5 

(b) 4- [ (c i 757] - 

5 H3S0!|5 9 (d) (D^^CTS^trfrVV »»©'ft;'&*j£*£fifcLfco tz.1t 
U cis-tert-^f/V 4- [ (4-V7/-3-7;VtD7x^) 

IR(neat) : 2 9 3 1, 1 6 2 0, 1 3 7 7, 1 09 1, 8 2 5 cm -1 

mmm 1 5 4 

10 4- [ (c i s-4-75;^oa^A) 757] -5-^nn-2-7;V 
tn^yX75 K©£-j£ 

(a) cis-ter t-^^vV 4- [ (2-^nn-4-77;-5-7;l' 

n»j4 5 (b) <Djjmz.mzxms%?f\t\ mmofc&vs*&&hit 0 ±.tc 

15 U mf&M 15 3 ( a ) T*#fc c i s - t e r t 4 - [ (4 — >7V 

-3-7;l'tn7x-;V) T57] ^n^iwi^/W^— h^JI^tc^Wc, 

(b) 4- [ (c i s-4-7^^o^^/V) 757] - 5-^nn-2 
-7;vtP^yX75 KOn-fiSc 

IMI5 9 (d) ©75fe«DT&j£$rfTV\ ^M©te-£«£j&L#: 0 fcfc 
20 U cis-tert-7f;V 4- [ (2-^PD-4-77;-5-7;Vt 

IR(neat) : 2 9 1 6, 1 6 1 2, 1 3 6 9, 1 1 1 1, 9 2 2 cm -1 
H»J 15 5 

3-^dp-4- (t'nU v?^-3— f/VT$/) -<>X75 K(D^ 
25 (a) tert-7f;V 3 - t Kn Jf7fp y 5?^- 1 -TJ^^riXl/— h 

3-t?n>7 vV— /V (5 g, 5 7. 4mmol) 07^nn^ygt (5 0 
mL) »7tert-7f;Ml3. 8g, 6 3. lmmoDO^no 
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^7 7^-(CT»lU tert-^V 3 - k Kn *$/t?n y S?^- 1 
(9. 2 3g, 8 6%) £#7t 0 
(b) tert-^V 3-75/ tfa yi?y-l ;Vt$*>sV- Y<D& 

5 tert-^ 3-t Fn^iyfn y v ; >--l-^7/^^v'l/— h (5 0 
Omg, 2. 6 7mmol) OfF7tKn77^$ (2 0mL) HMJif 
/^T%> (0. 7 5mL, 5. 3 4mmol) , ^^y7;to^D7^K 
(0. 3 1mL, 4. OOmmol) £ OtiCT^;^ HlTJl. 5B*WJ1#L 

10 ^A-ettJfcbfc. WBailESrN-^^/UfPjI^y^ (2 0mL) 

O t CiC-CT^b7^f y (5 20. 8mg, 8. Olmmol) SrflD*^ 8 0 

15 l©7i?W©^;-«(5 0mL) K»#B*TfcT>*?5?9.*« 
^ (2 5 Omg) &JP*.fcfc, 7k^#B^,T(-T3^r B m^U^:. 

TiSL, tert-^/V 3 -T $ y l^n y i^^- 1 -jjfrtfirisU— h 
(3 6 5. 6 m g , 73%) £#fc 0 
20 (c) tert-7"^ 3- [ (4-v'77 7x=;V) 7^/] tfa y 
- 1 -JJJlstf^i/U— 

4-7*o^y> ? -M)/l' (3 3 0mg, 1. 8 3mmol), hy^(S?-< 
y^UfyTtby) -^7v?7^ (16. 8mg, 0. 03mmol) , 
(+) -2, 2'-tf* (v^^/V**:^ /) -1, l'-tf-^T^/V (3 4. 
25 2mg, 0. 08mmol) \ t e r t — 7 h^fW" h y !7 A (24 6. 6mg, 
2. 5 7mmol) |:tert-7*f;V v^y-l-^M^ 

b (3 6 Omg, 2. Olmmo 1) ©h/Vxy^i (5mL) ^M, 
8 OtK:T4 mmWVtc 0 Kfcjft«rJ*JE«*flK 2-^n/V-yvSriP^Ty 
^/W^fe^S t e r t-:7*^vv 3- [ (4—>T/7^-/V) T 
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t , ny^y-i-^;V*>v'l/-b (2 7 4. 4mg, 5 2%) £#fc 0 

(d) tert-^ 3- [ (2-^nn-4->777x-;V) 75 

IM4 5 (b) ©*fttJHDTR*&SrfTV\ JMlO^ftlr^Ufc. fc£ 
5 U tert-^f/V 3- [ (4 -*/T J 7=.—M 757] \?u})i?^-l 

(e) 3-^nn-4- (tTn U 3 -> iVl'TS 7 ) $ K 
«#J4 1 (b) ©#&lCipCTSJS<SrfTV\ »H©^^ft*^Ufco 7tfc 

U t e r t-^/V 3- [ (2-^dd-4-V7;7i=;V) T$y] fc° 
10 n V i/^- l -*>U3j?*^u— h*JM*K:ffiv^ 

1 H — NMR (DMSO-d 6 ) fi ; 1. 58 ( 1 H, m) , 2. 05 (1H, 
m) , 2. 7 1 (2H, m) , 2. 9 0 ( 1 H, m) , 2. 9 7 (2H, m) , 
3. 92 (1H, m) , 5. 45 (1H, d, J = 6. 78Hz), 6. 74 
(1H, d, J = 8. 80Hz) , 7. 08 (1H, br) , 7. 68 (1H, 
15 dd, J = 2. 01, 8. 06Hz) , 7. 73 (1H, br), 7. 79 (1 
H, d, J = 2. 0 1Hz) . 
Jtffiffl 15 6 

4- (Tif^^-3— f^T^y) -3-^on^X7 5K©^jJ 

(a) tert^ 3 -7 $ 7 7f 1 - f©^ 
20 mmi5 5 (b) ©#ifclnmCTRJS&S:m\ M©-ffr£«>&£-ffcLfco 7t 

fcU t e r t-y^jV 3-fc Kn 1 -^/V^^r^V— h£Jf 

(b) ter t-zfj-fr 3- [ (4-^77 7x=;V) T5^] Ti?V^- 
1 — Y<F)&i& 

25 H»J15 5 (c) ©#fetJli£CTgj££rfTl\ ^@©te^£-£l&Lfc 0 fc 
fcU t e r t -^VV 3-7$7 7f^>- 1 -jfr/V/J^v'l'- h&H^-fc: 

(c) tert-^ 3- [ (2-^nn-4-'77;7x^) 7$ 
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U ter t-l/^vV 3- [ (4->7;7x^) T^X] T^i'O- 1 - 

(d) 4- (7^V-3->f;V7$;) -3-^no^yX7$K©^ 
5 WJ4 1 (b) <2#&KfPti:Ta&&fTV\ m«^b-a-^i^^Ufc 0 fcfc 
U tert-^f/V 3- [ (2-^na-4-^T/7ai=/V) T^/] T 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 52 (1H, m) , 1. 64-1. 8 
7 (5H, m) , 2. 8 8-3. 0 5 (4H, m) , 3. 89 (1H, br) , 
10 5. 6 7 (1H, d, J = 8. 80Hz) , 6. 81 (1H, d, J = 8. 62 
Hz) , 7. 10 (1H, br) , 7. 70 (1H, d, J = 8. 62Hz) , 
7. 76 (1H, br) , 7. 82 (1H, d, J = l. 29Hz) . 

mmrn 1 5 7 

3-^nn-5-7;V^-4- (k°-<y i^-4 — (WT^X) ^X7 5K 
15 <D&f& 

(a) tert-7"f;V 4- { [4- (7^^'-^) -2-^nn- 
6-7y^n7^-yV] 75 X} 1 -iJjV^^y hCD-g-fifc 

»#J4 5 (b) <Z?#£K2pCT£j£&?TV\ mM^b^tr^LfCo rtfc 
U HWJ6 8 (d) T'#b^7t t e r t -^/V 4- { [4- (7 5;*;V 
20 tf?— /V) - 2-77^a7oc=yV] T$X} fcV<y v 5 ^- 1 -X^Vtf^i/V— h 

(b) 3-^no-5-7;Utn-4- ( tN< D v?V- 4 — f/VT $ X ) 
XT 5 K©£>jfc 

ter t-y^yV 4- { [4- (7 $ X X^Vtf-A') -2-^nn-6-7 
25 As*-a 7 75 X} fcV<!J 1 hlC^-v?^-^ 

>- (2 5mL) SriDx., -Bfctg#L7c 0 *ftU4fc 5 o-e h ^7 

tCTffiSU 3-^nn-5-7;Vtn-4- ( t °^y ^-4 — 
^X7U* (5 0 5. 5mg, 4-75 7-3-7^^X7$ K 
i»b3 4%) £#/c 0 
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1 H — NMR (DMSO-d 6 ) 8 ; 1. 36 (2H, m) , 1. 80 (2H, 
m) , 2. 94 (2H, m) , 3. 59 ( 1 H, m) , 4. 77 (1H, dd, 
J = l. 84, 8. 99Hz), 7. 33 (1H, br) , 7. 58 (1H, d 
d, J = 2. 0 2, 1 4. 0 2Hz) , 7. 72 (d, 1 H, J = 2. 02H 
5 z) , 7. 8 8 (1H, b r) . 

mmm 1 5 8 

4- [ (t r a n s - 4 -7 5 J u~-*i/A>) -5-7^n-2 

(a) tert-/f/P (trans-4- [ (4-^77-2, 5-i?7/l> 
10 tn7x-;v) 757] ^n^rvvv) #/w^ — htf>£-$ 

2, 4, 5- h !) ^V^a^y;/^ h ] J^ (1. Og, 6. 37mmol) © 
v^^*/W>7$ K (2 0mL) ^^^yi>A (2, 6 3g, 19. 1 
mm o 1 ) %WM U 7k^T^#L&^ btrans-tert -Zf^J^ 4 - 
T^/iX^P^^A^W^— h (1. 5 0g, 7. Ommol) (Pv^^/V 
15 */l/A75 K (1 OmL) ^»m>/W^T L^a^M £ blc 3B*|HH*# 

(20) , ^s^i&fp^^7k-e5fc#Lfc 0 «H^^*t' 

tert-Zf^ (trans-4- [ (4-^77-2, 5-v?7;Vtn7 
20 ^-A) 757] v-^n-^vvv) #/W^-h (1. lg, 5 0%) 

(b) 4- [ (t r a n s-4-75 7v/7a^v';l') T5/] -5-7/V^" 
n - 2 - * h^riy^y^ h V 

tert-^> (trans-4- [ (4-V77-2, 5 -v^A-^u 
25 7^— A) 757] */?u^2c*s;V) ^jjV/<^—h (351mg, 1. 0 

mmo 1) Ov?7on^^y (5mL) tCJKJ^T hV 7^nftfife (5mL) £ 

D77^ (5mL) fciU^MJ !7A/. h K© 7* 7 - (5 7 4 /iL, 

1 0 mm o 1 ) L12 ttffljjpftftiltt Lfd 0 K^^^D^^tK^^JD L@£ 
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RifA'-ettimfcii (20) , GmmzmQit&fr-em&Lito tm^^^> 

ttllt5:tia 4- [ (trans-4-7U^a^->;V) T 
5/] -5-7;Vto-2-^f^^/=h!);> (18 7mg, 7 1%) £ 
5 LT#fc e 

(c) 4- [ (t r a n s - 4 -T $ / n^^/V) T^7] 

«^1J4 1 (b) <D#fef^CT£J&£fTV\ SSOfli^Sr^Ufco rcfc 
U 4- [ (t r a n 8-4-75;^B^*) -5-7JVyfv 

10 -2-* h^^V^-hy^SrJ^HnfflV^. 

1 H-NMR (DMSO-d 6 ) 8;1. 10-1. 40 (4 H, m), 1. 7 
0-2. 00 (6H, m) , 2. 53 (1H, m) , 3. 33 (1H, m), 3. 
86 (3H, s), 5. 72 ( 1 H, m) , 6. 3 0 (1H, d, J = 7. 3H 
z), 7. 24 (1H, br s) , 7. 35-7. 50 (2H, m). 

15 m$m 15 9 

4- [ (trans-4-7U^ n^vyV) ^i/] -5-^nn-2- 

(a) 4- ( [4-(l, 3-v^^y-l, 3-^tKn-2H-^y^VK- 

20 2-7>»V^-n-4-t Kn^^y^- h y^V (4. Og, 2 9 mm o 1 ) © 
ff7t Vuyyis (l 5 OmL) jgSfctel, c i s-2- (4-t Ka^r^>^ 
n^drv^V) -lH-^y-fyK^V-1, 3 (2H) -*?*rls (7. 2g, 2 
9mmol) ioi07!)7x^l/*77-fy (9. 2g, 3 5mmo 1) ^ 
U foftTT'-S&jJA'&l'WMy-fvVfl' (8. 3mL, 3 5 mm o 1 ) 

Sr«*PU Sfflft^i^-CttMbfc* (2 0) % *«l«riai*aDic-T?ft*Ufco 
( [4-(l, 3-^^y-i, 3-^tKo-2H-^y-fy K-/v- 2 
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M i/?v^*>s;V] tti/) -2-7fr$rv<^;~Y});V (3. 4g, 3 2 

(b) tert-^ 4- (4-i/7/-3-7MP7xy^-» ^ a 

5 4- ([4 -(1, 3— 5?tf-*y-l, 3-i?tKn-2H-'fy>fyK-/i'- 
2-^)'>^n^i//P] -2-7A*P^y=hyA' (3. 3 g, 

9. lmmol) Of Kn75^ (2 OmL) ^V^T ^ ><D=-# / — 

/HWft ( 8 0 m L) Ug^fll^F«t 6 0 2 R$ffl Lfc 0 *fc 

^R«»jK«rWET«* U affiSrx f7tKo77^ (lOOmL) fcjgft? 
10 Ufc&, TfC^T^b^bv?^ '^ter t-^V (2. 2 g, 10 

mmo 1) &SS*DUfc 0 lfilf#SL 1 l*IBHW* Ufclft, R*SiR*iftET«Me 
Li^tlfcafiSr^ 1 ; * W o ^ h ^7 7 ^ ^ (3-1 2%ffim^3-*-^* 

>r-gfe#-t--5C t\c£V. tert-7*f/V 4- (4->77-3-7;Vto 
15 7^/dr-» t/^n^5//Vjt7/W^^— h (2. 1 g, 6 8%) $rft£ftftttfc& 

(c) tert-7f;M- (4-^77- 3-^ h^'77i/^7) S/^ a 

tert-7f;V 4- (4-->7V - 3 7*.J 5r*s) -y^u^^r 
20 ^/V^W^— b (1. 5g, 4. 5mmol) ©i/^f;l/*M75 K (6 0 
mL) |t2 8%-tf!;7A^f^VF-^^/'-;I/^i (1. 3mL, 22. 
4 mm o 1 ) &7k/$T» L $ h K 3 B#|8)fc# bfc» Kffiift bT -7 

A7K«(caAL^^^/VT-ttfcHLfcm (2(D) , #^&«&ln*ata-e8si#- 

25 -f;V-^tVl:tft#t5i^J: tert-7'f^ 4- (4-77 
/-3-y h^?/7s;**/) i^a^r^/l^/W^ — b (1. 3g, 8 4 

(d) 4- [ (t r an s-4-75/^n^^) 
-2-y F^^7*^hy;v©^ 
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t e r t-zf^jV 4- {4-*s7 J Y**s7zz.J **s) i/fu^* 

i/jl>% JW**— h (1. Og, 2. 9mmol) <T> 2 —~fxi/<J — /V (5 0 
mL) ifiCTN-^D/l/n/N^^n' (1. 9 3g, 14. 4 

mmol) &S&JQL.5 0<ClCT4 0#jt#Lfc o £jfcifc«:£i&t:"T?iW&L.N-* 
5 P/Ua/N^flK 5 K (5 8 Omg, 4. 4mmo 1 ) £iiAPL5 O'Cfc.T^ blC 

vf^77^^ pp/Jn/U^ : ^^y-/^ : T^*=T*« 10 0:10:1 

R: J: 9* 4- [ (trans-4-7^;^ p-^v^V) ^v'] - 5 - ^ p 
10 P-2-^f^>^/=MI;k.(6 3 5mg, 7 8%) ^iM^^Lti 
1t B 

(e) 4- [ (trans-4-7U^ P^vvV) ^-^i/] - 5 —9 a p 
- 2 -p< h^^^XT 5 K©£j* 

4- [ (t r a n s — 4 — T 5 J n^^ri/jV) -5-?nu-2 
15 h^f^y^hy/V (2 0 0mg, 0. 7 1mmol) ©^^7^ (8 

mL) mmfcXmfcl)°?$J* (5 1mg, 2. lmmol), 3 0%«^tK^ 
7K (4 0 4mg, 3. 5mmo 1 ) fcitfzk (2mL) <lr^PL5 0°C|£T 3B# 

itBUfc (2 0) „ 1MM&B!a&&*s 5%?-*mstr V V *?J±7kmmzxm 

20 w\*mk^?* 9 sVJ*vnmL. fflteWEm*\j&bftftm&* 

SfcnfyUa:— rMZXfo&irZZbfoX'O, 4- [ (t r a n s -4-75 J *s 
fv^is/U) -5-^oo-2-^h^yX75K (88mg, 

4 1 %) LT#fc. 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 10-1. 30 (2H, m) , 1. 3 
25 5-1. 55 (2H, m) , 1. 70-1. 85 (2H, m) , 1. 95-2. 
10 (2H, m) , 2. 66 (1H, m) , 3. 92 (3H, s) , 4. 55 

(1H, m) , 6. 83 (1H, s) , 7. 52 (1H, brm), 7. 81 

(1H, s) . 

mmm 1 6 o 
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4- [ (trans-4-7U^n^;V) - 2 -7 AsitvO 

XT $ Y<D&& 

(a) t e r t -T*^ (t r a n s-4- [4- (T5;*;V^V) -3 

5 ilMl 5 9 (b) X'&btbtct e r t -r/^VV 4- (4-^/77-3-7 
y^D7xy^» v/^n^rix/VTJ/W^— b (2 10mg, 0. 63 
mmol) <D*9S—A' (5mL) Kl7»fb U ^ £ i=> (4 5mg, 1. 9 
mmol) , 3 0%««*7K (3 5 6mg, 3. lmmol) 33«fctf7X (2 

m l ) zma Lm.mzx 8 mmmw htc c Rfcmz.mn-km&z&A vsm.^ 

10 /VT-ttm Lfc (20), til £&fn*:&7k 5 %^«$^ h y * A*»ttK:- 

/Vx- r/l'-^-^^lCT^-f %>Z.k\Z.Zi 9, tert-^V (tran 
s-4- [4- (7$/*M-^) -3-7/Vtn7i;^] 5^n^*> 
;W) #/W^-h (201mg, 91%) Lt#t 

15 (b) 4- [ (trans-4-7^;^o^-y;i/) -2-7/l^ 
n-<yX7 5 K©£j* 

t e r t-Zf^/V (trans-4- [4- (7$/*^-/V) -3-7 
;VtD7x;^i/] v^n^i^) h (195mg, 0. 55 

mmol) ©i^nn^^ (8mL) th^^to^ (8mL) SrisJPL 

20 m.m.KX 1 B#«j*#Lfc 0 SJt^^^lETMb#btlfea?S^^y 7J^/l^ n 
vh^77^- (^coW: )V : T^^E--TtK=2 0 0 : 2 0 : 1 1* 

^iU) ^J^tt^U 4- [ (tran s-4-7;/^o^^) 

-2-7^tD^X7 5K (lOlmg, 72%) & 6-£J&*£ L-T#fc 0 
1 H — NMR (DMSO-d 6 ) 6 ; 1. 10-1. 45 (4 H, m), 1.5 

25 5 ( 2 H, b r s ) , 1.70-1. 80 (2 H, m) , 1 . 90-2. 05 
(2H, m) , 2. 6 0 (1H, m) , 4. 3 5 (1H, m) , 6. 7 0-6. 
95 (2H, m) , 7. 41 (1H, br s) , 7. 47 ( 1 H, br s) , 
7.6 2 (1H, t, J = 8. 6Hz) . 

mmm 1 6 1 
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4- [ ( t r a n 8-4-75^^0^^) ^v'] -5-^nn— 2- 

(a) 4- [ (t r a n s - 4 -T S 7 v^*/A>) -5-?uu 
-2-7^0^^/= MJ/W©^ 
5 HWJ159 (b) T?#P>nfctert-7 4 f/l' 4- (4->7/-3-7 
;Vto7iy^E-» ^n^rv^VTjyW^ — h (240mg, 0. 72 
mmo 1) <Z>m (3mL) mWzMitXfr7 V (2 8 8/iL, 3. 6 
mmo 1) »L5 OtKTl 0#M»#Lfc o S*S»^*ttET*l6U»e>n 
/c^^fC 1 0 f y 17 ATk^^^A Lffl?Sk*5vWCj*ttJ Lfc (30). 

10 «®^?P^7KT^La^^->!7AT^^, i^HfcESfcfeU&b 

/vai— x^-C^i-S ^irtctH- [ (trans-4-7$;^ p^^> 
/V) ^S/] -5-^nn-2-7;l'tn'<^-F U/W (1 1 4mg, 59 
%) *&&W*k LT#fc 0 
15 (b) 4- [ (t rans-4-75;^n^>^) t^7] 
- 2 - 7;l/tn^yX7 5 K©^ 

%MMU5 9 (e) ©^T«felc!PD-rSJiSSrfTV\ aS©<b^Sr^Lfc„ 
fcL N 4- [ (t r a n s — 4-T5 J t^fV] 

20 1 H — NMR (DMSO-d 6 ) 5 ; 1. 10-1. 50 (4H, m) , 1 . 5 
0-1. 90 (4H, m) , 1. 9 0-2. 2 0 (2H, m) , 2. 65 ( 1 H, 
m), 4. 48 (1H, m) , 7. 26 (1H, d, J = 12. 8Hz), 7. 
50-7. 65 (2H, brm) , 7. 69 (1H, d, J = 7. 7Hz). 

mmm 1 e 2 

25 4- [trans- (4-7$;^n^7^) 757] -2, 5-i?yjV$r 

iMi59 (d) <D*mmzx%j&*ftt!:\ t \ mm<Dik&y>)%&j8.Ltz 0 tc 

fc°U III 15 8 ( a ) 7?#fc t e r t -zf^jV trans-4- [ (4 - 
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M& : 2 0 9~2 1 0°C 

mmm 1 6 3 

4- [trans - (4-7?;^D^i/;V) 75 7] -5-zfv*r~ 2- 
5 7;Vto^X7U*©^ 

(a) t e r t-Zf^/V trans-4- [ (2-^^-4-^-5- 

HJS01I6 3 (a) ©^fe»Jl!itTSfSSrfT*V\ mJBOfc<^£^/&Lfc„ fc 
H»J 14 0 ( a ) -C#fc tert -Zt'f-jV trans-4- [ (4 - 
10 *sry- 3-7^**7 757] ^p^^v*7W<^— h£«rK: 

(b) 4- [trans- (4-7U^0^/V) 75/] 
- 2 -7;vta^yX7 5 K£>-afc£ 

Hjft0ij5 9 (d) <D:£&R:^CTEO&£tTftV\ %m<D\\&m L fc 0 fc 
15 fcU tert-7f/V trans-4- [{2-7n^-4->7;-5- 
7;Vtn7x^I/) 757] ^B^VA'*^P«— bSrJDWBrfcffiV^. 

: 1 7 1~1 7 3°C 
HHf 0 16 4 

4- [ (l-'^^fc^y v?^-4 — TA-) 7 5 7] -2, 5 -^/l^n^ 
20 >X7 5 KO-g-fiS 

(a) 4- [ (l--<y^V^y^y-4-{;V) 7 5 7] -2, 

2, 4, 5 - h D MJ^V (1. OOg, 6. 4mmo 1 ) <D 

N, N-^f;>*M75K (30ml) (2. 64g, 

25 19. lmmol) ^P^T^U, 4 -75 7 - 1 t>i?A>\?'<]) (1. 

3 6ml, 6 . 7 mm o 1 ) %Mtl, LT^ffi^Lfco SJ&M 

trt&fafiWTMw&P h;V3i^/g^^^/V= 1 / 1 "C 3 HJtttiJ U *#>fc« 

ji i ®» u m&mm-* v ^« *ti«r«* u 
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2, 5--^7^n-<^i/-hy;V (1. 7 4 9 g, 83%) £#fc 0 
(b) 4- [ (1— <^;V\£^)^-A— TSi/] -2, 

5 »M5 9 (d) <D%mmzx&!&zfit&\ mmofc&ydZ&f&Ltc* tc 

t£U 4- [ (l-^V^/M^y v^-4-^OV) T^y] -2, 5-S^7/V 

JBfc/ft : 195~197t 
HJfc#ll 6 5 

10 2, 5-i?7JV*v-4- v>y- 4— iVKT^y) ^^XT ^ KO^riE 

4 0^?*{clpC-CK^^a i ^V^, ^©{b^Sr-a-^b/Cc fcfcU 
H^Jl 6 4TWc4- [ (1-^v^Vlf^y i^-4 — (M T$y] -2, 

m& : 1 8 7. 5~1 8 9. 5<C 

15 mmm 166 

2-7/V^-u-4- (1, 2, 3, 6-fF7tKot°^v;y-4-^;^f- 

(a) -J^/V (4-->T7- 3-7/V^-n^^-^V) f^Sfc 

20 ^y-^/V^n 5 K (lOOmg, 0. 4 6 7mmol) (^'®>jytMJx^ 
(lml)M, UOttlfc, lB#lfflSL KJfci^&^^L#&*Lfc2* 
at* ^ J? * £v^# 7^P-7h^77^ {^y-i//ffl&^A,U t n n 

$?A0 (12 0. 6mg, 95%) £#7c 0 

25 (b) tert-7*f/V 4- (4 - *sT J ~ 3 =fV) 
y 1 -jJJl'^i/U— h<D-&f$ 

liflMT, crac&^TS^fvv (4-y7;-3-7/vio-<^ 

M t^^^—Y (5 0mg, 0. 18 4mmo 1) <D"r h 9 t 7 7 > (1 
mDfc 6 0%-7kmiti- h» (8. lmg, 0. 2 0 2 mm o 1 ) 
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h (4 0mg, 0. 2 0 2mmol) &Mz.tc 0 3 0£1£, 

5 A^a?^77^- (^f-^/^^^-C^tB) -C»3KL, tert-/ 
^vv 4- (4->7/-3-7/l'tn^!)fy) fcT^JJ 5?y- 1 
**>ls—h (5 2. 7m g, 9 0%) £#fc„ 
(c) 2-7/U*n-4- (1, 2, 3, 6-f h7t 

10 S^H^T* ^iajJljoV^-C t e r t-^^V 4- (4-i/77-3-7^ 
tn^Ufy) 1 -*^Jf^V- h '(4 7mg, 0. 149 

mmol) MM (1ml) SrflD*., OCC^Lfc 1 B^W&s RJfciSttSr* 
Jc&^ 1 0N-7K^{b7- h V ?.Mc*8repH= 1 2 £ u wftSrSftft^^vi' 

. ^aa^v^^y-^ (i%-xv^T7}0 -easw) -cltfiu 2-7/u 

(1, 2, 3, 6— r t Ko If V 4 — f/M^AO ^<l/X 

T% K (2. 7 m g , 7 . 8 %) £#fc 0 

1 H — NMR (CDC 1 3 ) 8 ; 1. 9 2 (2H, m) , 2. 9 3 (2H, t, 
20 J = 5. 7Hz) , 3. 32 (2H, m) , 3. 36 (2H, m) , 5. 51 
( 1 H, m) , 5. 82 (1H, brs.), 6. 67 ( 1 H, b r s . ) , 6. 
99 (1H, d, J = 12. 8Hz) , 7. 11 (1H, d, J = 8. 2Hz) , 
8. 04 (1H, d d, J = 8. 1, 8. 1Hz) . 
Jtffiffll 6 7 

25 5-^na-2-7;^n-4- ( {4-trans - [ (3, 3, Z-hV7 
/V^-D7°ntVV) 75/] i/^n-sdrvvW 75/) ^</X7 5 K©^ 

HI£#J 14 1 X^bntz4 - [trans- (4 — T 5 J A>) T 

5;] - 5-^nn-2-7A*B'<yX7U* (13 0mg, 0. 45 5 
mmol) ©^f;V*M7 5K^t (3ml) v 5 ^ V 7°n t° y m^ur 
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5> (2 3 8m 1, 1. 3 7mmo 1) % 3, 3, 3- h ]) yjV^ru -fxi \fjVT 
§ K (4 8 m 1, 0. 4 5 3mmo 1) N sVfcXVVJ* (1 5m g, 0. 0 9 
0 4mmo 1) SrJp^T, Mt?13^i^lfc, SffiTi&K£g*U h/U 

-f*- (0. 5mm x 20cm x 2 0cm, 4#\ ^nn^M/^^y 
-^/T^=T*=2 0 : 1 : 0. 1 VMm) fcJ;!J»»U 5-^an-2 
-7/V^-n-4- ((4-trans - [ (3, 3, 3 - M)7;UtP^nt 0 
/V) 75/] n^*^} 75/) ^X7?K (23mg, 13%) £6 
10 GMftk LT^fCo 

jft^C : 1 6 1 - 1 6 1 °C 
HJfcM 16 8 

5-^Po-2-7/V^-n-4- ({4-trans - [(2, 2, 2 - M) 7 

15 W&m 14 1 T*#btLfc 4 - [trans - (4-75: / i/? n-x^yyU) 7 
57] - 5-7nn-2-7;^P'<yX75K (20mg, 0. 070 
mm o 1 ) 5VU/JWA7 $ (1ml) y 7°p \f ]) =^^;VT 

5V (37/t 1, 0. 21 2mmo 1) N 2, 2, 2- MJ7;Vtoxf;l'h!) 

^V*^**— h (10/il, 0. 0 6 94mmol) &an*.T\ & 

mz. s*?;—Mz.mMLs ^wm^v ^^f^y^^n-^y^yy^— (o. 

5mm x 2 0cm x 2 0cm, 2#\ ^PB*M/^y-;V/7y 
^7*=2 0 : 1 : 0. 1 T?SM) fc£«yintMU 5-^nn-2-7/V^-ci 
-4- ({4-trans - [(2, 2, 2 - hV 7 jV^u^J-jV) 7 5 7] 
25 jrw^**/M 75/) ^/X7 5 K (15mg, 58%) §rG£@ft:£L-0& 

M : 1 5 7-1 5 8°C 
16 9 

5-^nn-2-7^2t-n-4- {[1- (3, 3, 3 - F U 7;^d7°d f 
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Ittll 4 5-e#^fe5-^nn-2-7^o-4- (tf^y >^-4 — f 
5 IjI: 1 30-1 3 2^ (ftM) 

mmm 1 7 0 

2-77V^-t3-4- {[1- (2, 2, 2 - MJ y^vis.f-/V) 
t 6 -< y v?y- 4 -4)V\T % J } 5 KCnfil 

10 HJfe^Jl 4 5T*#btbfc5-^nn-2-7/V^-n-4- (bf"<y S?V- 4-W 

M : 1 7 2- 1 7 3t; 

r h o i? y ^sMkia^T yt>r 

2te*©:&S»JBM«(10mM h y J* t Kp *3->vt 
(Tris)(pH 7.5), 1% MJ X-100, 0. 5% NP-40, 150mM NaCl, 20mM 7y 
^k-t h y ImM ifk^75 ^ffl@^(EDTA), ImM i^i/^y n-vVtf 

^(^-7^/xf;H-f;V)-N, N, N' , N' -E3ftifc(EGTA), 0. 2mM 7j/-(k7 

^^-M*^^^7-'^•y ^ -^V^Ti|i^^^Lfc 0 20 000 gT?155>IH©3*'Ci'«r 
tTofcm^ -hif-fcEUDtU ^fclUlOO OOOg, 60#M©jffi*to&?Tofc. -?:©_h 

25 -^m^ Uft^IgG (Fc) mm &y (Phosphate- 
Buffered Saline : PBS T* 1/300 (1 »MW-/300n 1 PBS) IC^U 96y"v:ELISA 
Xv-h©#^loOMl"fo^)PL^o M"C2i*M©R#SrfTofc!fe, ±fif£ 
%LVm^1t 0 ^©m, ioom i©pbs£»i^ ±t»Sri&9»v^ doSsiHMts 

£201111) Q 100 /x l©Xny*>^g«i£(().05% Tween 20, 0.25% 
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fio1Z 0 -7uy*l/Jf^ 100/i 1 OZfvy*^?Mffimxmft%2®fi\,\ PBS 
T-l/200 (0.5 m KO. lMg)/100^1)«$n^-^#:(^;ROKII (Rho^f- 
If) ^T^K^tiOfclOO/z 1J6JQU i£T'2ffi©||^ofe 0 100 

R h o i? y ^BMbT y-fc'f fcfrfcofc. 1. 5mg/mlfcP»! Ufc^^iHtttUtt 

10 Rho*^— tf^W-hfcHfiflSbfc. KJfcfcTSL ±J»**T\ 100 /il * 
ffiit|»ffl«IHKtf3|Hfi^Lfc. S&KIIOOmI ^«&A (50 mMTris (pH 7.5), 
lOmM MgCl 2 , 150mM NaCl) -C3|H$5fc# Lfc 0 ±i&$r&V\fc:/u— M£ % ±fE<DKi& 
WMW. (50mM Tris-HCl (pH 7. 5) , 2mM EDTA, lOmM MgCl 2 ) £40 m lgsAP Lfc 0 $ 

h\u } c&m*'%hitT s r j *»5' - hvxxy^-himmmmo.iiJiiA atp 

15 (6 nM[y- 32 P] ATPtr^tf) , 10/xg t^h^ (HP2A))£MU ^©^10 

ofc„ RjSflUktt* ft^M75nil© !J l^fife^, 50mM ATP^»i"5^ t (CJ: 
o-CtTofeo RjfcjjfcTfL ^-^^f V — M205(Wallactt)^ffi©7j>^>J>-fe/Wn — 

20 ^75mM©y^^l50mlT'10^m^bfCo i©»a»«M^Sr3iaft«) 3gUfrofc„ 

25 Stt0%) t U ^«KJ^*^-CV^V^>^V©* hie (Rho £ 
y i^feJ&tt) $ri£te*10«* L/c 0 y ^mfcK&£50%|&#1-Sfc^#i^g£ 
Rho £oic 50 Hi: Lfc„ 

5 #^tifcRh o t? IC 50 li&, 1 0©fc-&&#0.62 

Mg/ml. 1 3 #0.0065 m g/mK 1 4 1 ©fl^tta* 
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0.0082 n g/ml, 1 5 8 <Z>fc^«0.0080ju g/ml, MMM 15 9 <D{t&to 

3*0.0073 /zg/ml, mmmi 6 2 ©fc£WS0.0071 /ig/ml, 6 3 0jb^ 

W0.0082 n g/mlT-fe o fc„ 



5 ^±©flJffl©RTl6tt 

if-ftmkSm* Rh o im^tfMB Sr^T U Rho *«*-~*0|B**5 £tf 

*3J;^flE^ >fr^£, Ajfc&Beift, ia^&ffi«IA, aids, # 
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it * <d m m 



* (i) 




R O 



NH 2 



5 



(1) 



[5£* % Xli^^fclilit) U< lilt ^©iKT/v^i^yi (ttte»T^ 
^i/yS©-CH 2 -StiS::-o- -s (o) n -, -n (r 5 ) -n 

(R 6 ) C (=0) -C (=0) N (R 6 ) — N (R 6 ) S (O) 2 - s 
-S (O) 2 N (R 6 ) -^tcit-C (=0) -X*m$tlZ>&, £fcte^i?V 

-S-, -N (R 7 ) C (=0) -fi^^Iiaot, l£/ctt 

20 R 1 , R 2 . r\ *5j;tfR 4 te. |i3-t>L<tt£ftoTfi&?nt>L<tt*S&fn 
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©7^S, £fctt:£: -OR 9 , -N (R 10 ) R 11 , -C (=0) N 
(R 10 ) R 11 , -S (O) 2 N (R 10 ) R 11 %L<H-S (O) m R 12 T' 

5 n *5 J: tfmtt^Wi L*C 0 N 1, £fcf*2 

it, f&5ftt>u<«[^«a*©Jwis^^b!K*aiaix taint b<f**&ft£>^5£ 
io r t> * v n> % * tctefrmm*. mm-h l < wcw^t^/h^, tt& t> u < « 

-C (=0) N (R 10 ) R 11 . -S (O) 2 N (R 10 ) R 11 ^L<«-S 
(O) m R 12 t*^n5Mtto 

\,^xhM . ^itizfrmm*. aifet>u<«:4ist*©T^^vs. e&tb< 

20 -To 

R 1 0 joit^R 1 P~t>b< TOoT, sfcascfcaa^mtt-tHJe 

25 b-cwcfciv^ N tKsH^-iPx b < ttMffi$k<DT;\'*A''&s g&fcb<te 
&g&07vWS, «^t>b<Mfi^T/v^^^^-^S^1"d\ * 

tl^ti©^ nJ^-iSr&A/C^T t> J^ffrfn 3 ~8ll©ft7 5 J S OK 
SM*T$y*W:l£JL±©««l 1 bb<ttf!llil»©r^>S, -s (O) m R 12 



WO 03/082808 



PCT/JP03/03978 



153 



-To 

(i) X#5£: -0-*Aitt-S-t?*Sn5ST?*)ll, zaUteKUHfegSr^rt" 

15 ^rv-S, «^%L<tt*«m©ry-^Sl?e^$nfcT>'V<7-=/^= 3 r^S, « 

(ii) X#5£ : -0--e*£*l5&-T?fc?K Z^iS: 



25 2. X/JS5S:-N (R 5 ) -C (=0) N (R 6 ) - % -CH 2 N 

(R 5 ) - % -CH 2 -£fctt-0 It*«lf5«©^ 



20 
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3. X&*,:-N (R 5 ) -T**$tL5«T*fe6, Mf*4( 1 1B*®fc*4fe % 

©:/n K7s>^*fc«:-£;ftb©E^£: bTflF&3;h,$tto 
5 5. R 1 tL<iiR 3 ©'M< fct>-*#IS»I 1 l>b<Ht^fi»©H«IS^ft 

«5tt**at2k ^r4«&ftfcb<tt*«ff&©£ai^*«* (cnb©g«\ & 

10 < tt*&g&© TAstr-fi^ W&h b < te&ffi&DT^^t'g, tt<b b < tt 

-OR 9 , — N (R 10 ) R 11 , -C (=0) N (R 10 ) R 1 \ -S (O) 2 
N (R 10 ) R 11 t i L<«-S (O) m R 12 T'i$^Stfc5, If *3® 1 , 

15 -CfF^£ft5i&, 

6. R 2 kb<ftR 4 ©*J?ft < t b—Jj&mo t> b < tt*«BW©l*J|5*#Mfe 

tk^sk, ttmt> b< tt^ftj»©#a^cft<b**aHiis i&fn% b< ri^&fn©^ 

20 p£> i/77i, #/V^*V/V^ «&^L <&$=«&© T/V3vv£, Wfefc b 

-OR 9 , — N (R 10 ) R x \ -C (=0) N (R 10 ) R 1 \ -S (O) 2 
N (R 10 ) R n tL<tt-S (O) j^R 1 2 T^^tL^>S-CfeS, Bt*5Cl, 
25 2, 3ttc}Z4%m,<D4k£-mhL<teZ:<Dyv y ^*fctt-t^b©EHi b 
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5 &©T->7V£* £/cti:5£: -OR 9 , -N (R 10 ) R 11 , -C (=0) N 

(R 10 ) R*\ -S (O) 2 N (R 10 ) R n tL<tt-S (O) m R 12 -C 

8. R 1 t>b<f*R 3 0^^< bi>-jj&j£: -OR 9 vmZtlZ mt. tdt 
10 ^n^^M^-T-fcS, Mf#gU» 2, 3, 4, 5 7lB*t©ffr&«t> L < Ht 

9. RHL<liR 3 ©'M< H-W f^StfcS, 2, 

15 10. R 1 t>L<«R 3 (D^^< ifc-^^ySfcJgt^PCfc^ 1 N 

2, 3, 4, 5 3;fcte7lBl^{b^%L<te^<2^n K9y^*fctt-tilb© 

11. R 2 tl<»R 4 ©^<n-^o^Iftfc5, flt#3Cl, 
2, 3, 4, 6&1t\fc7tiM<Dik&VBt>L<tt%<D7* K^y^Sfc fit 

20 gia«^5& 

12. R 2 kL<f3R 4 <D'>fr< <bt>-^^*M^T*$)^ N lt*3Sl, 2, 

1 3. R 1 ^: -OR 9 -e^$tLS«fc{i^n^^^-^fo>9, J^o 
25 R 4 ^D^^^x*&Sd\ £fcf;tR 3 ^5£ : -OR 9 T'^£tb5X£;fcte^ 
n^Jj^pCfe?), ^oR 2 ^a^fyiffJ)5, ffjJfll, 2 N 3, 4£/c 

14. R^M^^lt'fel ^oR 4 ^4g*m-?-efe5i&\ £fcteR 3 
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7 fB«©te£^ f> b < \t^(D-fn K 7 y Ittttt bO&Mt LTfF^ $ ft 5 

i6. z t < (i^ie^^^fpma^mm^*, * fc $ ft^sa 

10 N (R Z1 ) R Z2 T^^ft5* (5£4\ R Z1 :fc£tfR Z2 ^ |5]-fcL<teM 
fcoT, *fc«|Rfe5^U:W:-?:ft-?ftS&S:L-r, tK^H^ Hm&LOiMtt 

~1 5©V>-fft^l^lB«fe©>fb^'l>L<ft j e©^p K7ymii^bo 

15 17. 4- [trans - (4-757^d^->;V) 757] - 2-7 
/l/tn^yXT? 4- [trans- (4-75/^n^WV) T 5 
7] -5-^nn-2-7;Vtn'<yX7 5 h\ 5-^nn-4- { [tran 
s-4- Wy/n^/VT^;) ^n^dr*>W] T^y} -2-yf^r^-O- 
XT? h\ 4- [trans- (4-7$;^n^^V) T$/] -2,5 

20 -^tn-<yX7U\ *fcf±5-^nn-2-7y^n-4- (f^U v> 

1 8. t»3frgl~l 7©V^tb^l^fB«(Dft-a-^t ) b<tt ; e(DyD K7 

y^*fctt*ft6>©B*fc LTW*$ft*4«r£tft-aBIS. 
25 19. ff^l~l 7©V^tb^l^{-IE«O^% 1 bb<tt- ; e©7 0 n 
y ^*fctt-tfte>©E*£ LTfr^$ftS^^*-f5 R h o ^-«#^"J 0 

2 0. 5£ (1) : 
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^I/yIO-CH 2 -Sft*:-0- -S (O) n - N — N (R 5 ) -N 
5 (R 6 ) C (=0) -C (=0) N (R 6 ) - % (R 6 ) S (O) 2 - % 

-s (o) 2 n (r 6 ) -&it\t-c (=o) -x*mztiz>m, tutti-ora^ 

i*fc(i^o7;v*yg n 7;^ yirt© - ch 2 -SiK : -O-, 

-S- % -N (R 7 ) C (=0) -V&ZflZ&KZoX* 

R\ R 2 , R 3 . *3itfR 4 H, 1>L< ttJlJfcoTttftt h<lttmv 

£fcte5£: -OR 9 , — N (R 1 °) R 1 1 % -C (=0) N 
25 (R 10 ) R J \ -S (O) 2 N (R 10 ) R 11 t>L<fi-S (O) m R 12 "C 
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T v^X N 1t& t> L < ttfcWfe^T = * /V^/Vg, * fc : 

-C (=0) N (R 10 ) R 1 1 % -S (O) 2 N (R 10 ) R 11 t>L<tt-S 

io (o) m R 1 2 -e^£ft5g£*-r 0 

25 Tat4'R:te©^-rnJl^-S:-g-A/-ev^-r i t>±v>f^i3~8MSil©3R^T$yS OS 
it7 5 ; Itt 1 ^±©g^t L < iiiii©7/l'^S, -S (O) m R 12 
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to 

io ftw^^Es ttime, fff£&&, 

m^m*, mmm&m* 'frjE*, -cpf£, &sk-\tmm, & 

&s gE&S£!,#, aids, lllit, liomtil, HfciuS, 

imb& Mftjtfc mmmm, m&nw-mk^ ipf^, w&mm 
ft&m&s aids, itm&. mmmmm, mnomimmm, j&xm 

«MU ttjtiKfcfc fl&HiNi^, fffi^t^, W^lfefe, 

^ W^R£, iSHJG^, JfiLfiWS, tf % M*, jft 

25 iLtt£*, g saa?£&, aids, Him, JMomfct 
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